Introduction to the 


JOHNSON VIKING MODEL 122 Variable Frequency 
Oscillator Assembly, calibrating, and Operating 
Instructions 


Good workmanship end careful adherence to instructions are 
necessary in the building and operating of the Model 122 Variable 
Frequency Oscillator. Although the design of this VFO was carried out 
with the objective of reducing the number of critical circuits to a 
minumum and making assenbly simple, the capacitor and inductor values 
of the tuned circuit components were necessarily chosen with a given 
parts layout; therefore, the builder should duplicate the lavout shown 
in the illustrations and described in the text. Circuits should be 
checked against the schematic diagram during the several steps of assemb- 
ly. Much time ‘and effort may be saved by finding «a error or deviation 
from the illustrated layout before the unit is com.tleted. 


The accuracy of frequency adjustments will be largely deter- 
mined by the amateur's requirement and the standard he has available. 
The calibrating instructions should be understood hefore attcmpting to 
make initial frequency adjustments. After the frequency setting adjust- 
ments have been completed to the satisfaction of the user, ther is little 
reason to expect much change with time; however, it is always wise to 
' check the frequency calibration periodically if the VFO dial scale is 
depended upon for determining the frequency of the transmitter. 


The Viking Model 122 VFO has only two corx.trols. A little care 
in noting the position of the Bandswitch end the Tuning dial before com- 
pleting transmitter tuning will assure the operator of a correct frequen- 
cy indication. The operating instructions are very simple but important. 
Be certain they are understood before using the VFO. 


WARNING 


The Viking Model 122 VFO derives its pow.r from the trans- 
mitter low voltage power supply or an auxiliary su:ply. The B+ source 
to the VFO must be.off to remove the 250 to 300 voits from the VFO. The 
"nit off" position of the bandswitch does open the screen and plate cir- 
cuits of the oscillator tube but the high voltage still exits on other 
components. 


Paregraph 


A 


TON f° O ND 


ey 


see CA Pe 


—~ 


WPF 


Co 


CONTENTS 
Viking Model 122 VFO Instruction 300k 


Assembly ; 
Bottom Chassis ; 
Condenszreterminal board 
Yop Chassis 
 Bandswitch, caties and plugs 
| Dial drive and pani index plete 
Preliminary Sie e 
Bottom and tilt nd 
Chessis, aay and’ ese utehvon vv. 
Pprequency Calibration) 
Standard signal generator, receiver 
and V'Q@ setup for calibration ; 
160,680,406 metcr VFO seale calibration 
4O,20,15,10 mcter VFO seale calibration 
> and Li metcr index marking and 21 weter 
alibration, 
ze of transmitter crystad oscillstor as 
Oe xc oe 
a9 Of) Bay SIgNealL Lorie CoLioOribao. 
Bretcduve: if trimmer or padder range 
appears - slots» [etey Ser mees 
Operation 
Operating Suances and requirements. 
With Viking Jel rensmicter 
Sugg estions for oe with other transmitters. 
Photos, Charts, and Schematic :Diagram 


Figure la Chassis (bottom} 

aD Condenser Boerd (rear) - 

le Condenser Board (front) 
Figure 2a Chassis (top) 

2b Cabinet’ (rearchassis in) 

2c Cabinet (top side-Chassis in) 

Pigure 3a Bottom ‘chassis ana til tuovend 

30 Tube socket connections 

36 SURIRESS condenser charts 
Figure 4 VFo@ Schematic Diagram 


rts List and Warranty 


OR ANY OTHER TRANSMITTER 
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COMPANION UNIT FOR VIKING 1 
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Here's good news to all amateurs—the JOHNSON VFO 
KIT, for use with the Viking 1 or other transmitters. The new 
JOHNSON VFO is a precision instrument engineered to 
the same high standards of appearance and performance 
which characterize the Viking 1 Transmitter. 


ADEQUATE OUTPUT 


More than adequate VFO output is provided to drive the 
Viking 1 and other transmitters, to full excitation on all bands, 
10 thru 160 meters. VFO output is 8 to 10 volts on the 7.0 to 
7.425 MC range and 5.5 to 7.5 volts on the 1.75 to 2.0 MC 
range. 

The transmitter oscillator stage is utilized as an isolating RF 
amplifier or frequency doubler when it is driven by the VFO. 


TUBE COMPLEMENT 


The tube complement consists of a 6AU6 electron coupled 
oscillator and an OA2 regulator. Good isolation between the 
oscillator and output circuit, and nearly perfect screen grid 
voltage regulation account for very clean keying and overall 
stability of the VFO. Tank circuits are temperature compen- 
sated. 2 


SEPARATE OSCILLATOR TANKS 


Two entirely separate oscillator tanks are used so that a fre- 
quency multiplication of only four need be used to cover the 
10 meter band with maximum frequency calibration spread 
and accuracy, minimum frequency drift, and unusually excel- 
lent keying characteristics. 


TWO CONTROLS 

1. A frequency control driving a 5” dial calibrated directly 
in frequency — including all bands 160 meters thru 10 
meters. A smooth drive with a 6:1 reduction makes fre- 
quency setting easy. 

2. A bandswitch control with four positions: 


Plate Off VFO Output 
160, 80, 40 meters... 1.75-2.00 mc 
40, 20, 15,10 meters... 7.0—7.425 mc 

Meters. Gon Ge PO if Di) me 


Has built-in tilting bracket 


Keying can be done in three different ways: 
Keying with VFO alone 
2. Keying the transmitter alone 
3. Keying both the VFO and transmitter simultaneously. 
The latter is righly satisfactory and provides perfect 
“break-in” operating conditions on all bands. 


POWER SUPPLY REQUIREMENTS 


All voltage requirements are amply supplied from the VFO 
supply socket on the Viking 1 Transmitter. No other power 
supply required. All .:2cessary cables and plugs are furnished. 
lf the JOHNSON YO is used without the Viking 1, power 
supply requirements .re 250 to 300 v, unregulated at 15 ma 
and 6.3 v at .3 amp., ac or de, which is usually available from 
existing transmitter power supplies. 


BUILD IT IN AN EVENING 


Assembly is very simple. A special tank assembly board is 
provided so that component mounting and wiring will be 
exactly like the original model, resulting in nearly perfect 
tracking of frequencies with the calibration markings over the 
whole dial range. Instruction manual contains complete de- 
tails and schematics for use with transmitters other than the 
Viking 1. 

EASILY CALIBRA ED 


Frequency calibration is simple. A 5” dial graduated directly 
with frequency markings is provided. The oscillator tank fre- 
quencies are adjusted to the dial calibration by means of 
JOHNSON miniature air variable condenser padders at the 
low ends and similar miniature variables used as trimmers on 
the high ends of the frequency ranges. 
Frequency adjustment instructions are provided for three 
methods of calibration: 

1. Using a secondary standard signal generator. 

2. Using crystals in transmitter as frequency standards. 

3. Using WWY signal at 10 me. 
A receiver with a BF is the only additional equipment re- 
quired for the origina: zalibration. 


JOHNSON VIKING ‘FO KIT, complete, less tubes, 


in dark maroon finished cabinet to match Viking 1. 
Size 7°x6%e"x 6%... Amateur Net... . $42.75 


Printed in U.S.A. Form No. 706B252 


JOHNSON.... 


meer a ss 


Was" @ aa 


‘ " 


Qt o 


*"S off. 
4, 


— 


7) O2 


t Lata 7 oa “ ™ 
ea CRT AC nae eam ae 
’ ee i ri . isye ' aay 0 Wee Wee 
. Leh eh ’ ay ‘4 Ay nk ere 
ae . rn ne ha! i eget AMON Gea bi oF iy ae ats 
wh ' * } i vie - 
al - 
Z Saha 
rm | ‘ x7 > 
7 Tag MP Nos i + r 
a Ah. fe a 
' ers 
Pug ie ry 
hd t At 7 , 5 rm Pa 
: Pag TAG. Won? at i 
o ¢ aay Ge" 7 haf sy 
& - 
. i bb 
‘ ¥ & 
7 oe 
| , 
a Ns oF 2, 
z 7 Y } “ 
n ; ot hy a, 
i ow! ie ; PUY ree 4 
rf, a r pp evant y = en ; oe “ea Sala we v 7 
ave | ’ as ¢-4 ip [ 4 
+40 no Sa tae? 5 ee wureint GA ot angms 
Ath weliatevet init et pret ay 
y 4} ee te Fearn Say | WO 39" 
' hy wd Te ] i vr eek oe dx an 
{ iM h ae 
° : y | ri) a e art aa A sash 5 pers 
ave gy Shi 2 teehee CFF 
\ 42 ‘ te ) es Hes ol. swaahiraswen uri 
j t 4 \ 3 ih ane my F hed oo Pugh ney 4 
| : ri rf OF.68 eta! - ilew eA. ot €: by » 
hy ai Sibi ‘ 
> = 4 . _ 
vi t eS aie hie ep 2 ouilita: P warn ongipane 
Eo dak SI ant. ve evil. at ede vee eons | 
i = te" KS mu t ot Se Bhi Js Thamad’ iano : 
1 14 é mt fale f tants alee ak bb ne ibn inornnigne 
¥ 7 b , 4 ap " ohh y } =P yi ore clugon § * AL te te i . rt # 
, * AL Tte” ieee iowheig! ieee tic day ah iGiae | 
Ake 20s Vit: ay detec einsl nev aah an 0238S n@ 
. | : ‘ ? fo ee tas tele het eit shied aft tis a tet 
' 4 = A 7] 
‘ lie? , 
oo pe oy {iy | 2AM AT: > sOTAg gE a AE 
z i i 
1OR , ran. * ie aon Hartt oe Lreey ath inet ext ell te + m 
= ac), RE ites 7 Hy % r 4 wet ow arr ae “gira, ta iiyi , 
’ a : ‘geal een ea) of aoe ny me | 
ri itu yan geee ng atcha ienteren rs 5 i abnbe ores 8 
LA 's) ¢ ¢ my Yan Pee. dareiasy eh gens Davi Wink cy puget 
| pchuiie Sib sR OREO + & 50 eae 
’ BML Uh cpeyt y 2% PUGaL, ; ns ‘iapent & + o, “f 
) * een) a 
ry f Sv elit Ss oe ye os. . we » eet “3 ihe 
Lik? io zhi Agia aes widow basing a riaa 2s enevifite 
yin most! ke % wat a 4 OTs ert? aig barn ( iy #onad pie 
Ita > ops st set re eat a ie at ian 
7 
5 tayo 2 ake , ag 
; ; oui és er ‘ a ) ii 
| ; AN A) Ae x 
1 Oe lag VARIN wd a "10a 
rtd ‘o> ier Vv) & ‘ oo & GTiw Oa d555 A f 
Ueudte: (ave odiivel bo¥iop ys sin’ ORR AL ary pinto 
a pee oi = Bie. ax my 
edut ylotos 718, OF we aN winery Vi, ae OX ay big 
iY Asan of HHidag Basie eigsenaben, ves | 


wo 


vi H c 


a 
on alle ~_ 


A gs OR nee i Re eM Biel iy 


KING 


A 
é 


MANUAL 


ON 
VFO 


MODEL 122 


STRUCTI 


IN 
JOHNSON V 


AND 
TRONIC 


EQUIPMENT 


1O-ELEC 


— 
w 
we, 
o 
oO 
ef 
° 


BR 
RAD 


Litruevetaen to the 
JGENSON VIKING HUDSL 122 Varisbie freaqvency 
Cscillacor Assenmviy, dalibrating. ung Operating 
Instructions 


Good worsmanship and careful adherence to instructions are 
necessary in the tuildirg end operating of the Model 122 Variable 
Puequency Oscillatoz:. Although the design of this VFO was carried cut 
with the ob lective of reducing the rumber or critical elecuits toca 
minimum and making agsomdly simpie, the capacitor and indtivtvor vase 
of the tuned ae & components we>e Eo oEESe Cry eneden wata ga 
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The accuracy of frequency audgustaents willl be largely deter- 
mined by tne amateur's reguizement and tue standard ne nas avarladie, 
The ca@litrating instructiors should be understood bufore attempting to 
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The Viting model 122 VFO has only two controis. A Llittic care 
in noting the position of the Bandsyiteh ond thi: tuning : aicl sefore tone 
pleting traneamitter Guring wili assurt th: operetor of a correct frequen 
cy inaicetion. The operating instructions ave very simpic but imper- 
tent, Be certain they arc understood bevore using the vid. 


WARNING 


the Viking Model 12 VFO devives -ts powor Prom the trins- 
mittcr) Low voltage power supply oF an uvxiliary suprly. Theo B+ seurce 
to tne VFO must o¢ off te remove the 250 te 300 voits From the VFO. Te 
POL Cena | position wi the bandesriteh dees Cosco) Serene pu Goee. tis 
cults of the osclilator tube but tru. hign voltuge stili wxists on ther 
components, ' 


}~ 


2... 


Introduction to the 


JOHNSON VIKING MODEL 122 Variable Frequency 
Oscillator Assembly, calibrating, and Operating 
Instructions 


Good workmanship and carerul adherence to instructions are 
necessary in the building and operating of the Model 122 Variable 
Frequency Oscillator. Althouph the design of this VFO was carried out 
with the objective of reducing the number of critical circuits to a 
minumum and making asseubly simple, the capacitor and inductor values 
of the tuned circuit components were necessarily chosen with a given 
parts layout; therefore, the builder should duplicate the lavout shown 
in the illustrations ‘and described in the text. Circuits should be 
checked against the schematic diagram during the several steps of assemb- 
ly. Much time and effort may be saved by finding «1 error or deviation 

from the illustrated lasout before the unit is com.leted. 


The accuracy of frequency adjustments will be lergely deter- 
mined by the amateur's requirement and the standard he has available. 
The calibrating instructions should be understood before attcmpting to 
make initial frequency adjustments. After the frequency setting adjust- 
ments have been completed to the satisfaction of the user, ther is little 
reason to expect much change with time; however, it is always wise to 
' eheck the frequency calibration periodically if the VFO dial scale is 
depended upon for determining the frequency of the transmitter. 


The Viking Model 122 VFO has only two cortrols. A little care 
in noting the position of the Bandswitch and the Tuning dial before com- 
pleting transmitter tuning will assure the operator of a correct frequen- 
cy indication. The operating instructions are very simple but important. 
Be certain they are understood before using the VFO. 


The Viking Model 122 VFO derives its powr from the trans- 
mitter low voltage power supply or an auxiliary surply. The B+ source 
to the VFO must _be. . Off tov. remove the 250 to 300 volts from the VFO. The 
"Dlt off" position of the bandswitch does open the screen and plate cir- 
cuits of the oscillator tube but the high voltage still exits on other 
eomponents. 
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A Assenbly_ instructions 


1, ‘Botton chesttas assenbliy. Do ‘sib estaer. any ‘scanestions. aor in- 
structed to do so. Refer to Figure. le. , 


a 


Mount X50, miniature. 6AU6 oscillator socket. Use 3/16" 4-ho 


' screws, inserting screw-from the botton of the chassis and secur- 


‘ing the screw with.a 4-40 nut. over, the socket shell lip. above the 


chassis. Place a #4 shakeproof washer under each screw head and 


db 


Cc 


nl 


a. 


y vf 
Ve 


8 


“ a #6 teardrop solder. terminal under the mounting screw near the 


front of the chassis for .ground conneet tans Pin. 7 should be 
toward the rear of the chassis. 


Mount 52) wihwaturs OA2 regulator socket, as above with the 
#6 solder terminal toward the. front and socket pin He toward the 
rear of the chassis. ° hy of 


Mount X52, Paes terminal strip: Use 1/4" 6-32 binding Bt acrews 
with a single #5 solder terminal, and a re shakeproof washer wider 
“the front nut, and one #6 solder ‘terminal, two 7-6 solder luge 
hee wings), and a shakeproor eee ease the rear wt 


Mount J50, type A2@A yee jack; tn ihe middle hole on the rear of 
the chassis, using only a single 3/8 =°32 nut-with no washer 


Using a stripped piece of black 4'20 wire, connect the Senter 


‘ghield, pin 2; and-pin 3 to the #6 teardrop terminal under the 


ft 


& 


ae ‘ 


Wy 


/ 
i 
y 


f 


fae 


% yo 


mounting serew of the’ 6AU6 socket X50. 


Connect. the: ae ee. . gnteta and. pin 2 of the OA sockets X51, to the 
teardrop terminal undér it's mounting ‘screw using the #20 stripped 
wire. 


Connect the 1/2 watt 47,000 ‘Gah Peet aeer K50 Golomn et pins 1 and 
2 of the 6hUE socket x50. 


Connect a- 666" mid. condenser C70 between’ pins. 6 and 2 of the 
GAUGE socket X50. 


; 
i / Connect ‘ne "70 ohm: 1/2 watt resistor R53 between the. first and 


second terminals from the front on terminal gery 452. 


Connect: a ,00O5 mfd. condenser 058 petween the 6 bedenron terminal 
under the rront Ma ea nut and tie segone hero na. from the 


“front (of X52, 


& foanect the 4700 ohm 172 watt resistor Rd: between the third oe 
K i 


> hap 5 


S 


nm 


ourth terminals from the front of Bee 


Connect a 150° mma. : NEO ceramic. condenser C57: igi So en or) 
between the rear and the second terminal’ from the rear of X52. 
Connect the 22,000 ohm 1/2 watt resistor R54 between the rear 
terminal of X52 and one of the #6 teardrop terminals under the 


ey. * 


at 


o 


W 


rear mounting nut of X5e. 


iiount the switch mounting bracket BET53 with tne lip toward the’. 


“rear of tae chassis.” Use 1/4" 6-32 bind ing k ea. screws, #6 sheke- 


proof washers, and 6-32 nuts.’ 


Place the switch SW50 on the bracket, guiding the shait through the 
hole in, the front of the chassis. . Secure. the switch to the bracket 


with the 3/8 - 32 nut and shakeproof wasner furnished. The switch 


should be positioned so that the index ball will be on the right 
when the chassis is viewed from the bottom and ront. 


Mount the output coil L51 over the hole provided near the middie 


of the chassis. The coil should be placed so thet the tapped 


portion with the lesser number of turns is toward the chassis ard 
the terminating pins are toward the: rear of .the chassis. Insert the 


1-3/4" 6-32 serew from the top of the chassis, running it through the 
soil form and securing the coil form with the small rectengular piece 


BKT55, a #6 shakeproof washer and a 6-32 nut.. Be careful to center 
the coil so that the 1-3/4". 6-32 screw does not touch the pins which 
project through the coil Yorm. 


Using the #20 black plastic wire, connect the pin of the output 
coil near the chassis to pin.5 of the 6AU6 socket X50 and also to 


“the second terminal from the rear of terminnl strip X52. Solder 


ail three terminals just connected. 
Looking at the bandswitch SW50 from the rear, call the top terminal 
to the left of the steatite wafer mounting screw numbcr 1, the ter- 


minal in the counter clockwise directicn number 2 and so on through 
wL2. Using a plece of #20 Black plastic wire connect terminel 12 of 
SW5O to the middlé ta p of the output. coil Degas Solder tne connecticns 


We 


Connect terminal ll of SW5O to the top pin or L3l and to the third 


“terminal from the front of X52. Solder at the AEP DS strip only. 


Connect terminol 10 of SW5O0 to the second yee as “1 from the front 
of the terminal strip X5e. ° Solder both terminecis. 


Connect termingis 5 ang 70s SwoUy ond connect torminal 5 of 5Sw50 to 


pin 7 of the 6AU6 socket X50. Do not solder 


Connect a 43 mafd. weO condenser C66 (bk-yel- or-or) between termine] 
2 of SH50 and Fin 1 of the :@AU6 socket X50, Suth a piece of black 
plestic insulatio un, previously stripped fram th. 320 Hashity over the 


/condenser Lead wire on the switch side to sts, ete on the lead.. Sclder 
Tae rth tex onerirsl Ve ° 


Mount and connect the RF choke:iL52 Me tieen tie tip terminel (insulated 
terminal at end of the’ jack) and switen | SW50 terminel 5. Trim one RF 


choke lug tc fit inte the jack terminal. and complete the connection 
to the switch terminal with a -short piece of if QO wire between the 
other RF choke lug and switch terminal 5. 


x Connect a ,005 mfu. condenser C69 between ae tip terminal and 
the grounded sleeve* ‘terminal Of. the: keying” jack .J50. ‘Solder -both | 
lv “terminals on’ the ‘jak, thes RIM choke lugs} ae feemyna ls 5 and 7 
aoe 0. *- ey vag 
“y Connect the 18,000 ohm 2 watt resistor R51 be oben terminal 11 of 
age dpandd witch SW5O" and ° Ban 1. oF: the ORG AP ee per ea Seldér both | 
terminals : 


z Using a piece of #20 black plastic covered wire, samnect pain 6 
of the OA2 socket XSi and pin 6 ‘of the GAUG socket X50. Solder 
these connections: and all other connect ons whith Me uve not been 
“previous Ly soltiered ekceny those on banaswi Ltch SW50.. 


x Sondenbetncamed sans abd assembly.* | ae ewes 


* 


er a 


2 Refer to Figure Lhe Cobnest at OOt mea. silver mica condenser C59 
‘between pins ‘Ll and: 5 of the condenser vera! nat doar Cie oo... Note 
the boartl is“oriented ‘sd ‘that there ere three trimmer eondensen. 

\s mounting holes on the right side and two on the gett side... Loop 

\ _ the condenser leads ower the terminal pins as near the Rot ahd &S 
convenient to allow “oom for other connections on the Geer side or 
the pins. , 


Py ae as another .OCL mfad. ‘silver’ mica condenser CO SO between pins ‘ 
oa and 7 in ‘the same’ manner ag in step: 2a ard: solder both condensers 
-—~ ligt as to hola hen in pleas Cla tan. if . 
tA 0005 med, silver mica condens¢r [57 between pihs 4 and 
en. an Fig ure Lo in the Same manner as in step 2a, 


sab) 
Tp ae 
oth 02 


‘$ { rar ae j C 
ennect’ ariotti oa 0005 mfa. silver mica condenser C! 
(ei 
oO 


a ite) between pins 
6 -ana'8 ag in step 2a: & 


Older C57 ana C56 leads Ligntiy. 


€ Turn the condenser-terminai board. around to the position shown in 
s Figure “Le, Mount the Ud-meter padder céhdenser eg the 1511 
minthtdre condenser whose ‘rétor terminal’ ts on the right side when 
(/ the stator is up and viewed from tHe ‘rear. “Use the nut’ provided 
On the Sonaana ay pHehane 


a ie ¢ ¥ re s . v Vise » ' + 
' ‘i ae A 2 , t: 


£11 T ieeie condenser deseiptions are fom the rear view of. 
. a! oh + . via . 
\ the condensers. wales a aly 
eee ‘Blount the WO meter téinmes C5P, the'OMi1 miniature condenser with' 
the’ stator terminal on top and the rotor terminal BO the. right.” 
“Th the same manher ag C54 was’mounteds re 


@' Mount the ll’ meter adjusting trimier C56, the i5M1] miniatume. con-! 
denser "in the lower hole :on the Left side. . The stbtbor. terminal’ 
shoultt be dotm: an@ the rotor terminal to* the right.! a 


' ve a 
4 : 4 


rt 


h Mount 160 meter padder C61, the 30M8 miniature condenser, in the. 
“upper right hole, with the SRC RE terminal on top. and ‘the rotor 
terminal to the left. 


i Mount the 160 meter trimmer C63, 15M11 miniature perro envio in the 
vhole below C61, with the stator terminal on top and the rotor ter- 
/ minal to the left. 


j Mount the dual stator tuning condenser.C55 in the middle of the 
board as shown in Figure le. The threaded bushing should be 
‘secured to the board with a 3/8 - 32 hex nut. The stator terminals 
are on top and the rotor terminal is below the condenser, Be care- 
ates os to subject the condenser, to undue aerate at the eee bing by_ 


seomternitia ha acontoreuaeaatner 


k/ ‘neha two mounting . brackets BKT52 to the front mounting posts of 
“ €55 using two 1/4" 6-32 screws and #6 shakeproc? washers, 


J. Strip & piece of the biack plastic #20 wire and connect the rotor 
_/terminal of C52 to the rotor terminal of C56 and the rotor terminal 
of C56 to pin 8 of the terminal board, oe 


m Using #20 stripped wire, connect the rotor of C53 to pin 7 of the 
terminal board, connect pin 7 to the rotor terminal of the tuning 
yeondenser C55, and connect rotor terminal of C55 to pin 8 of the 
terminal board. Solder all connections of steps k and 1; except 
the rotors of C63 and C52. 


n Mount ms connect the fixed 47 mmm a Need nege sive temperature 
coefficient, ceramic condenser (C51 (vel. yel-vlt-bk-or) between the 
rotor terminal of C52 and pin - a the terminal board. Keep the 
leads straight and taut, 


o Connect the 43 mmfd., NPO zero temperature coefficient, ceramic con- 
_“aenser C53 (bk-yel-or-bk-or) between the Left stator terminal of C55 
and yin 3 of the terminal board, - 


Pp Connect the 91 pinta. Nos negative temperature coefficient. ceramic 
condenser C64 (rd-wt-bn-bk-or) between “ne roter terminal of C63 
and pin 2 of the terminal board, 


q Connect the 140 mmfd., NFO zero temperature coefficient, ceramic 
_ gondenser C62 (bk-bn-yel-bn-or) between the right stator terminal 
“of the large tuning condenser C55 and pin 2 of the terminal board. 


ve 


Using the stripped #20 wire, connect the stator of C52 to the stator 

£ C54 and the stator of C54 to pin 3 of the terminal board, The 
“wire should be formed to pass inside of the :padder Eqaennaek C54 
stator and clear the stator by at least 1/8. inch. 


vf As in previous step q connect the stator of C63 to the stator of 
C61 and the stator of C61 te pin 2 of the terminal board, 


t+ Connect the rotor of C54 to the left stator terminal of C55 with 
a piece of stripped #20 wire. 


u Cdgnnect..the rotor of Cok tothe right stator terminal of ‘055. 
Solder all connections which have ne been previously poldered 
on the front side of the condenser board, : : 


v Turn the condensor-terminal board arcund to the position shown 
in Figure 1b, strip the ends and attach the plastic covered 
connecting wires, soldering the connections.as the leads are 
attached. Proceed in the following order: : 


s 


~“l}-a 3" black lead to pin 8 of the terminal board 
mihe Gute ea n lewd to pin 1 
ce 6" red lead to pin 4 
tt) a bo eae lead to pin 5 
Ls) 2 4" ‘brown lead to pin 6 ; : 
“,&) 2 6" grey lead to gin 3 al 
“ATT & Lh" blue Lead to the Stator terminal of C56 (Figure ic) 


oer the grecn and yellow penis ‘together, training them downward 

“ and slightly to the right es shown in Figuie lb. Twist the red 
and brown leads together, training them downward slightly to the 
right. mY ' 


_& Bring the bluc lead around the mounting board and tw. Be Lo with 
the black lead as shown in Figure ib. 


Top Chassis Aah y hee 


& Place a 9/16" OD vubber grommet in the 7/16" hole just behind 
: & J 
the condenser mounting board position us shown in #igure -2a,: 


b \Position the Nomtineer mounting ponrd a asserdly and place ell 
or the wires through the grommet as shown in Figure. 2a. 


e Secure the condenser terminal board brackets and the front 
tuning condenser brackets to the ghosete by means of 1/4" 
was screws, shakeproof washers and 6+32 nuts. Place a #G - 
eardrop /solder AE sae under the nut néer the grommet on the 
\notton side of the chassis. | 


-a@ Place the 3/8-32 panel nce a be emai the large hole oh the 
flat dial support bracket BKTS4#. Secure with a 3 /8- 32 nut. 
PYsition BKT54 by slipping the becring, with the threaded end’ 
oward the rear, over the shaft of the tuning condenser C55, 
Secure BKT54 to the chassis with three 1/4" 6+32 screws, 

6-32 nuts , and 0 shakcproof-washers., Center the bracket and 
mounting board assembly and tighten all- mounting screws and nuts. 


e Place the dual oscillator coil L50 jon the chassisdirectly to 
the rear of the condenser mounting board, The Leads-of the 
jeoll should be toward the front of the chassis and the spade 


studs should fall into the diagonelly located holes on ‘the ; 
chassis. Secure the coil with 6-32 orn ay. 1 shakeproof 
weshers 


om 


4, 


Connect the Leads of the coil to the pins of «the condenser-terminal 
board as directly as possible while clearing other leads. ‘end pins. 
Make connections as follows: 


+ 


.1) Bottom lead of lower coil to pin 1 of condenser 
/ooard,..(Refer-to Pigures: lb and 2a). Soldery 
Bh Top Lead ‘of lower coll tocpin 2. Selderis 
“‘s) Bottom lead of upper Geil to pin ky) Solder. 
wt Top Lead-or upper coil. to iin 3. ~“Solde .y 


g Mount and secure the rear trimmer couplin support bracket BKT50 
at the rear of the chassis in position so that tae Tor rge Sante are 
in line with the trimmer shorts. Secure | with two es 5-32 screws, 
6-32 nuts and #6 lockweshers, x2 

n Place the coil support bracket BKTSL etisonnas ove ar the coil form 
with the yoke butt pieces separated..so the: butt pleees Wild fall 
over the coil form cdge Secure the brackets with a Cielo bee HO 
screw through the avndiens sur mounting board CE5) and a. S16" Wels 

ew and #4 Shakeprooft washer through the trim er coupling: sup- 

age bracket. BRTSC. ° 0A shakeproof washer is not necessary  sgainst 
the phenolic board.. 


i Loosen the top screws on. the cod) support breckey: BETS st and force 
the butt pieces ageinet tne coli form, while holding ae ree 
against: the coll form , tighten the top screws to secure the’ aan 
pieces ee agoinst the coil, 


j install an insulated coupling shaft assentiy D53 shown in Pigure 22 
by plecing: the phenolic shaft. through the rear coupling support bracket 
with the dvep slotted ond toward the trimmer co denser shefts Place 
the engaging spring in the dcep-slot-with the: buweG ond toward: the 
condenser shaft ‘so that the spring. engages the condenser shaft slot 
andte compressed until the slots ont the phenolic shart: streddal é the 

J LORY coupling support bracket. “Force a "c' washer over: the slot of 

_“ the phenolic shaft on-edch side of the bracket, . Use tong nose pliers 

a to foree the "C" washers: on ond clase the cpeniug somewhat if she 

"CO" washer has been spread cnough to make it possible to drop off 
the shart. Repeat the coupling shat installation proce dure for the 
remainder of the coupling shafts, 


ve Cable: aad Bae connections. . 
a Refer toarigare tas - Cuty Strip ends, and comect ae are ee Seon 


ANC condenser nora board to the bandswiteh SW50. )Rerer to 
es for SW50° terminal numberd ing. Complete. connections as Poilows: 


‘L) Green $6 tenaine] 1 
2) Yellow to terminal 4 
3) fed. to terminal | ae pet tia 
Sie Brown to Ment ae Ge oS oe ee 
5) Blue to terminal 6 cae | ee ie 
€) Gray to tenvineh 9 pea QE ie inet eon 
7) Black to the terminal under the nut of ~4e condenser 


board mounting screw. 


t 
co 
t 


f 
é 
f 


a See all connections on SW50 and the ground terminal. 


b RG59U and PL259 cable and plug assembly, G50 and PL50. The 
length of the coax cable G50 must be left a: the length 
supplied as it is electrically part of the broadly tuned 
output circuit. 


1) Cut and remove 1-1/4" of outer vinyl cover from one end 
a the kG59U cable, 


2) Push the UG176U adapter over the cable end with the threaded 
end first. Position the adapter to expose 1" of the copper 

\’ braid beyond the adapter. If the adapter fits very tightly 
on the vinyl cover, reduce tne diameter of the cover by fil- 
ing or slicing the surface very thiniv «bout 1/2" back with 
a sharp knife until the adapter slides over the cover, 


3) With the thin lip of the adapter 1" from the end of the 
cable, whose vinyl covering has been removed, comb the 
\-braid wires and ley them back evenly over the adapter lip. 
Cut off ‘the excess braid strand length 3/8" back so that 
the braid strands do not reach the adapter threads. 


¥). Holding the adapter in place, cut and remove 9/16" of 
J polyethylene insulation from the end, exposing the inner 
conductor. 


5) Turn the outer knurled cylinder off of the coaxial plug 
PL2E59. Pass the inner plug part over the end of the cable, 
guiding the inside of the plug pin over the inner conductor. 
Turn the plug to engage the adapter UG176U threads and tighten 
the two parts together with gas pliers and vise or other 
suitable tool. 


6) Solder the inner part of the plug to the braid wires and 
adapter at the cutaway section holes. Use a hot iron and 
run in a small amount of solder throug. each hole, flowing 
the solder over the braid wires. 


1) Solder the inner conductor to the tip of the pin and cut off 
re the excess inner conductor. 


8) Serew the outer PL259 cylinder over the plug inner piece. 
e Three conductor cable and octal connector assembly G51:.and PL51, 


LOH) Remove the shell from the 8 prong mig PL51 by prying with a 
screw driver, 


2) Remove the outer covering and unbraid 1-1/2" of shield braid 
a on one end of the 3/c cable. Divide the loose shield strands 
in two parts and twist the strands of each part together. 
Strip 1/2" of insulation off each of the three conductors. 


~9- 


Insert the twisted breia conductors in pins 1 anc 2:of the ‘plug, 
pull through the pins 1/h" and solder. Insert and solder each 
“the three conductors.to pins of the plug, allowing each to 
‘~ extend 1/16" beyond the pin end as follows: | 


Black tracer to pin 8 

White tracer to pin 7{ 

Red trater to pin 3 

Trim excess wire off @1lL. pins when.the connections to the 
pins have been completed, " 


OO Pork 
Vern er 


Place the plug shell over the cable ot secure iy to% hes plug proper. 


ad Piece 9/16" rubber grommets: in the. two remaining 7/16" nodes at 
the rear of the chass is. | ee 

Remove the’ outer cover and comb. out the braic.on 6" of the free 

Bie aos the 3/c cable. Cut off.ald but 1". of the braid and. twist 

“the remaining pe rt together tightly... Insert the free end of the 
cable through. the rear inner waoteus sromneted hole of the chassis, 
as shown in Figure la, end place the twisted breid wire in one 
of the #6 soldering lugs under the rear mounting nut of terminal 
strip X5@. Crimp the lug over. the. shield wire -and-solder. The 
lug should be positioned to take the strein of the cable, 


ied 


f Cut to length and connect the biack trager Lead to the transfer 
_” contact terminal | gt the Bey jf 1s J50 (the reer -erminel) . Solder. 
Connect the white tracer lead to pin 4 of the 6AU6 socket X50. 

Solder. Connect, the red tracer to the: front ere eee of X52. Solder. 
g /Remove the vinyl cover and comb out Vel /ie of shicld braid on che 
wae onnected end cf he RG59U cable. G50. °.Cub-L/2" off: the braid 
wires and twist. thon together tightiy. Remove 3/8". of polyethylene 
from | the end of the cable exposing the inner conductor. 


h insert the cable through the outer grommeted=holke of the chassis as 
shown in Figure la and place the twisted shicld wire in the remai 

fing #6 soldering lug under the reer mounting screw.of X58, Crimp 

“end solder the lug to the shield wire. The ..ag snould take most of 
the cable strain. ii abe 


ry 


Connect the inner conductor of the RGSQU to the rear terminel o 
the terminal strip X52. ear : ee 


5 Diar rite Asser mbly bb lo ite Rerer. to Figures ta and Ba, 


a Place the bearing and shart assembly through the remcining 7/16" 
hole in. the front. ofthe chassis, be. ene shett. end extending 
if out-and the bearing threads into the chassis. Fasten, with a 3/8~ 

32 nut, ee ! 


b With the hubs tovexd the chassis, push the friction. drive wheel 

/ and<the drive dite on the che esis shart and tuning condenser 

|/ 55 shaft at the same time. The large friction disc should be 
engaged by the twin dvive wheel dises.. Lighten the drive wheel 
setscrews in a position where the dial drive dise is not bent 


LO ~ 


ie 


‘e 


(oh 


a 


ran\ 
Ae 


ror 


by the drive wheel when the outside of the drive disc dial 
mounting plate is even with the. condenser. snaft end. Tighten 
pHSlariveratec set screws to the condenser shaft temporarily, 
paying no attention to its position relative to Mes condenser 
rotor, 


Attach the cali 
three short rle 
the: 7.4425 andei.75 
shaft as the sets 


brated dial plate to the mounting plate with the 
+ head 6-32 screws, orienting the dial so that 

5 mec markings are on the same side of the 
erews on the dial drive disc hub, 


Assemble: the index: plate to oo front *panel>. Dovthis with’ care 
to prevent scratching the panel. Place the two flat head 4-ho 
screws through the holies near the upper part of the window 
opening. Place two #8 washers over each screw at the rear of 
the panel vo servevas a spacery Place sae index plate ove: the 


screws with the index marker toward os ront and bottom of the 


penel. Secucte oe index plate in its maximum upward position 
with two 4-lhO nuts and lockwashers. 


reliminary tests and checkout. 


Look- over >the entire completcd' as sembly at iis time, checking 
for unsoldcred connections and loose-nuts or screws. Makc a 
thorough cxamination of all conne stions ana check back on the 
assembiy instructions if some connection appears to be incorrect. 
Plug in the 6AU6 Seine a in their respective sockets. 
riace da jshreica can Over the GAUG tube. Make the following tests 


*h 


“} ra ate Th Tae mace eal eee y a ear 
pufore the panel ana oleons are asscmbled. 


Attach the VFO laidbs “to their’ si 
Be 


atts temporarixy.. “Turn the 
bandswitch to the counter clockwi 


igerposition (tt off): 


th 
WF 
Plug the powér supply octal connector -PL51 into the transmitter 
VFO supply socket or the socket on an auxiliary power supply. 
Turn on the. transmitter low voltage Oy op Sue Be power supply 


_éwitch after making certain the "drive" control to the. final 


Pe] 
a5 


g 


tube of the transmitter is set at its minimum value. Check 
the lighting of the 6AU6 tube filament. The OA2 should ‘have 
no glow, 


Turn the bandswitch to the next position cloekwise (160 80 4o). 
The, OA2 ee should now have a violet glow »etween its clec- 
trodes. ; 


Attach a short antenna wire 1-1/2 to 2 feet long to the outout 
coax plug PL50. Set vp a receiver, whose sea LBERER CH Lencorrect 
within 25KC on the 160 meter band and 50KC on the 40 meter vand, 
Voruor eo meet ero she VFO: 


Turn all trimmers and -pedders to their half value posttion and 
set the main tuning condenser C55 so that the rotor pletes are 
completely engaged with the smaller stator section. With no 


kay in the VFO or Hranamteers or with the key. closed, -a FFO. sig- 
nal should be heard in the: receiver ‘(Beg ‘me requoey ostitlates on) 
around 1.95: to 2.05 mc. ft may be possible. to. pick up & weaker 

image signal 900 KC from the wante 2d signal but it ey ae we Ignored 
“in all cases. Harmonics of the 1.95 ate nr mc, Signal way Oe used 
Ov ra 


if the reeeiver cannot tune the 16 


h “Turn-the main tuning condenser to engege the large stator compiotee 
Ly, Tarn the bandswitch to the: next oie Mode He eartNG 8 aE 
107. A signal should now be heard from PR area ra obs mc. Lenore the 

Gage signal as before. 


tet 


i Leaving the main tihing® tordtiser “ir the POSLTL ON Of Stes hy’ turn the 
bandswitch to the. maximum clockwise position ee (11 meter). A signal 

C 

iz 


. " * 
should now be found between and" (acy 


rat 


\ 


If no signal is found near the ranges indi ce ited’ 1 any of the .revious 
ateps, first couple the receiver to the VFO clus F than before and 

try again. If no'signal is heard or the @ignals are out“of the ranges, 
eheck alk the condenser vaiues and o ae ae Wea) connections on 
che condenser board with « arlier tnetructions anc. the schematic dia~ 
rram.  Chetk the bandswitch connections with the instructions and the 
schematic diagramn, 


i Remove the short VFO antenna OE rome the awby mut plug snd plug the PL2e5¢ 


Rie pie 2ntO von aa ag TRO receptacle, Turn the transmitter 
erystal selector to the VFO. ‘intut position and cheek the VFO for 
1 


sulfieclent transmitter drive on all bands. If insuificient VFO out- 
put signal is noted, check the output coil L51, candswitch, end ter- 
minal board X52 connections It shouldbe kept in mind that the 
b 


transmitter must be capable of being driven by 5.5 volts or less on 
bands utilising the 160 meter VFO output end & volts or Less on bands 


utilizing the 40 meter VFO output; ‘Alsc, that the ontout cirevit of 

the VFO includes the input circuit of the transmitter. The total 
input circuit of the transinitter.at the VFO output plug’ PLe5o should 

have @ capacity of epproximately 35 mat.(one foot of RGSOU cable is 

22 mtd.) and a shunt resistance of 20,000 ohms or higher. Refer 

to Operating instructio ms, part C, for a dissussion of ‘the VFC out- 

put characteristics. . 


Bottom, rubber bumper, and tilt stand us epee 


¥ ‘ + avg nt ne vais WER Ge omy een 


TO Pa aiie 46. 


SStorraeeeson Wh Sie eed ee te ~ anaiew fl as P| ae 


Lp of ther bottom cabiniebopisce oxbiented dowwerd and “or- 

= SBS ete oe mer Raat eee bre A i eet elena 5 ea Se Raney uit 
he two rear rubber bumpers G54 with 3/8" x 6-32 screws, 
washers, #5 shakeproof washers nnd 6-32 nuts. 


bo Place the front rubber mounting feet over the. tilt stand mounting 
brackets 3KT56 as shown in Figure 3a and secure to the cebinet bot-— 
tom with 3/5" 6-32 screws, flat and Lock washers, and 6-32 nuts. 
Betore tightening the muta, sie the tit stand in place under the 
curved ends of the brackets with the tilt stand inner ends extend- 
ing out from the surface of the bottom plete... Mow tighten the 6-32 
nuts hile holding the tilt stand end tilt stand brackets in place. 


wt 
ary the tilt stand action by moving Tt. upward through an-arc 6f 100 


he 


Hee 


_@egrees. The tilt stand should not move beyond that position, Re- 
turn the tilt stand to its former position leptg the seatiel eae 


“ 


Chassis, cabinet, and escutcheon assembly. Marri ng We eileen a 


of the painted surfaces of the panel and cabinet xy screw driver 


slippage can be avoided by placing a piece of car: iboard with a hole 


slightly larger than the screw ‘head-over the screw head SEED driv- 
ing the screws in the following steps. 


oO 


Remove the knobs from one chassis shafts and slide the front panel 


" over the shafts in the position it will be finally mounted, This 


step will serve to check shaft alignment without placing. the chassis 
in the cabinet. Note any binding or strain and adjust the drive 
shaft bushing or bandswitch bracket to correct any poor alignment 
which may be indicated. Lightly oil the control shafts (where they 


: Will pass through the panel.) and the tuning 3) .ft bushing-bearing. 


w 


Place the cabinet bottom piece CII51 over the cabinet lower lips. 


. The orientation of the cabinet sides and back can be: determined 


from Fig eure 2b. Attach the bottom piece to the sides with four 


in sheet metal screws and #4 shakeproof washers. “Place the 


washers under the screw heads. Do not tighten screws completely 
but allow some snifting of tiie bottom: for final alignment. The 
shakeproof washers avis assure Bed electrical contact, 


Place the plugs and cables of the chas Ue far oun the large Rote 
in the back of the cabinet, locate the chassis in the cabinet 
and turn a 3 /8- 32 nut on the 3/3> key jack bushing. Tighten with 
fingers only, iiow the ae on the cuassis to act as a spacer 
between ‘the cabinet and chas Attach the front of. the. chassi 
to the bottom piece with two Sia sheet metal screws and #4 shake- 
proof wasners., Attach the rear Of the bottom piece to the cabi- 
net with two #4 sheet metal screws and #4 shakeproof washers, 
keeping the screws in front of the rear chassis edge.’ Do: not 
tighten any of the screws completely. 


r) 


ee the front: panel. to- the anes and bottom piece with six 


#. sheet metal screws and- shakeproof washers Be careful not 
a. mar the panel or dial plate in this bree io not- tighten 


screws completely until other screws have been tightened and 
the top piece has’ been fitted to assure that the screw holes 
line up satisfactorily when it is finally secured to the cabinet, 
Do not secure the top to the cabinet at this time but line up the 
holes while tightening the bottori: screws, chassis screws, and 
panel screws in the, order listed. | 


Loosen the index plate screws rate move the index plate so that a 
i/a2ae gap exists between the convex surface of the index plate 
and the dial edge. 


Loosen the main @ial hub aha move the dial until. the dial marking 
between the 7.425 and 1.75 me markings is in line with the index 
plate mark when the main tuning condenser C55 rotor plates are 


completely méshed with the lerge stator, Although the dial mark 


is below the dial eegenenie epeiedin ge should be made carertily and. 
checked with the diel mark 180 degrees away which corresponds to’ the 
rear. rotor plates being: completely meshed oi the small stator. The 
Qial hub setscrews should be tightened in position with the dial pl- 
ate front surface approximately 1/32" back of the index plate front 
surface. In most cases the dial position ‘rel: tive to the condenser 
shaft will not require further change. The ce-Librating instructions 
Hie hude procedures. for making the change if it is necessary. 


‘ Attach the dial: window escutcheon to the front panel with the two 
small 2 56 screws provided. The screw will seif tap into the ~ 
aluminum, Do not tighten the screw too ards “the self tapped 


“$hreads may strip. The wide side of the escutcheon should be at 
-the lower edge of the dial: window, sana ‘ 


g Attach the knobs: to the shafts. “Space the back ofthe knobs 1/8" 
from the panel. ‘Tighten the tuning knob sets: rew while the knob 
mark is in any position relative to ‘the shaft rotation. Turn the 
bandswitch shaft to its maximum counterclockwise position and lo- 
cate the bandswitch knob on the shaft ‘so that the marker lines up 
with the "plt off" designation, Tighten the knob sétscrew securing 
the knob in this position. Attach VFO cover using six {4 sheet _ 
metal screws and shakeproof washers, If shaft binding is noted, re- 
move ‘the bottom piece and realign ae tuning shaft bus shing to re~ 
lieve the" binding. 


B eis paoug une DE anc Calibration 


1 Signal generator, receiver, and VFO setup for tae Viking Model 122 
VFO sac ohcoairaie 


a The accuracy of the: viking Model 122 VFO will be no better than 
that of the signal generator used to calibrete it. To fully uti- 
lize the stability and calibration capabilities of the Viking 
Model 122 VFO, the frequency standard used to calibrate it should 
have an accuracy of .005% or better. Most crystal standards or crys- 
tal calibrated variable frequency standards are satisfactory for 
normal calibration purposes. A moderate signal output, capable of 
being easily detected by the receiver which vill be used for zero 
beat ARES EGU HY is: neces eee oe the followL ig Prequencies: 


Pla Any given Povare i pad eanTy a VFO. iow frequency scale 
mark frequency) between 1.75 to 1.78 mc or any of the 
first eight harmonics of 1.75 to i. 78 me in the range of 
the receiver, (1576, 3.52, 5.288, 7.04 and 8:80 me are” 
examples of erystal frequency podsibilities. e; 


Fea Any given frequency (preferably a VFO low frequency scale 
mark frequency) between 1.96 and 2,00 me or any of “the 
first eight haruionics of i. 396 So. 2:00 m im the range of | 
the receiver. peo 9 . ‘i 


F3a Any efits frances rwpaeasauity 2 a VEO yh gis frequency scale 
mark frequency) between 7. 00 and 7.07 me or any of the first 


ne 


b 


Cc 


four harmonics of °7.00 to .07 me ‘ge the range of the 
receiver 


Fla Any ae Frequency (preferably a VFO high frequency 
seale mark frequency), between 7.35 and 7.425 or any 
of the ay four harmonics of 7.35 to 7.425 mc. 


Warm up the signal generator for at Least eye hour or as long 
as suggested by the signal generator instructions before using 
LG Bos VO Catioration: 


Set up a receiver capable of detecting each of the frequencies 
chosenin la. Attach antenna BRAG to tue receiver input and 
the signal generetor output and bring tne .eads together until 
signal generator output can be picked up by the receiver. Sep- 
arate and shorten oe leads as found necessary to keep the re- 
ceiver from blocking due to excessive signal input. Allow the 
receiver to warm up ee about 1/2 pour, to stabilize the local 
oscillator, and bog dial sottings for frequencies Fla, Fea, Fa, 
and Fua. The beat frequency oscillator in the receiver may be 
used to log and compare the signal generator and VFO frequen- 
cles but lt is desirable to obtain the final zero beat indica- 
tions between the VFO and signeil generator signals without 
the beat frecuency oscillator. -Avoid. setting “the receiver on 
or logging image frequencies. 


Warm up the Viking Model 122 VFO for 1/2 hour with the band 
switch in the 160 80 40 position. Attach an antenna lead 
to the output coax plug pin and bring the lead. near the re- 
ceiver a ihe Turn the VFO dial t6 the frequency Fl, be- . 
tween 1.75 and 1.7@ me, chosen as the lew 160 meter calibra- 
ting point, oN eine it or its harmonic (near Fla) on the ré- 
ceiver. Note how close the VFO calibration is initially. _ 
Repeat the same procedure at the high 160 meter calibrating - 
point and the 40 meter high and low points after moving the 
eee cen) GO gene ruCi 2Ou wh 5 0 pesitioa,. 


{ 
" ‘ 


160, 80, LG eter VFO scele calibration. -’ 


cr 


ie) 


et .the VFO bandswitch on the 160 80 40 vosition and the 

el at F2, the frequency between 1,96 and 2.00 me chosen for 
he high 160 meter calibrating point. Set the signal generator 
nd ne retelver at F2a, Adjust the "160 hi" trimmer at: the 
rear of the VFO (refer to Figure 2b) until the VFO zero beats 
With the signal generstor. 


turn the VFO to fl, the rec¢iver to Fla, ine signal gener 
tor to Flea and adjust the "160 lo” padder until the VFO zero 
beats with the signal generator. 


Repeat the "160 hi™.and "160 lo” adjustment, zero beatin ng the 
Signal generator and VFO as accuretely as the ability to reset 
tne two units warrents. 


LO, 20, 15, 10 meter VFO scale calibration. 


a 


Set the VFO bandswitch on the 40 20 15 10 position and the high 
frequency dial scale at F4, the frequency between 7.35 and 7.425 
mc chosen for the- high 40 meter calibration. Sct the signal gen- 
erator and the receiver at Fla. Adgust the "4O ni” trimmer at the 
rear of the VFO until the VFO zcro beats with the signal generator. 


Turn the VFO to F3, the frequency between 7.00 and 7.07 me chosen 
for the tow 40 meter calibration, “the receiver to F3a, the signal 
generator to F3a, and adjust the "40 lo" padder until the VFO zero 
beats, with the signal genera ator. 


Repeat the "hO hi" and "4O lo" adjustment, zero beating the VFO 
s accurately as the ability to reset the two units warra NtS 6 


» 


ro) 


and il meter, index marking and 11 anevada tieeacilen Say 


Set the VFO dial on the pas ee 28 me mark. Place a Light pencil 

rk or Scratch on the escutcheon window starting at the lower 

side edge in line with the el mo. mirk. Carefully remove the 
ecutcheon window and make the merk deeper across the lower inside 
edgé with a thin hacksaw ‘blade or similar tool. If a more elabor- 
ate index marker is desired for the’15 and ll meter band, a right 
angle piece of #24 or #22 wire, 1/8" on each leg, can be formed and 
cemented into the slot with the protruding Leg on the inside edge 
extending toward ehen at. me mark when, the escutcheon #indow is again 
replaced, 

The 11 meter band VFO output is in the neighborho dad of 6.75 mc. 

A given frequency, F5a, in, the renge 6.7 to 6.85 me or any of the 
first four harmonics of the 6.7 to 6.85 mc range may be used to 
calibrate the 1l meter range. Turn the VFO bandswiteh to the il 
meter position and set the dial scale of the 11 meter band on the 
standard frequency F5 or the harmonic of the standard signal which 
folls in the 11 meter band. Set the receiver to the 11 meter. range 
or & subharmonic and detect the ig ben Signal frequency. Adjust 
the "11 meter" trimmer until the VF ero beats with the standard - 
freq quency . 


Recheck the 40.20 15 10 calibration after the >1-meter sdjust- 
ment. There is little likelihood that further re-adjustment is 
necessary unless a large change was required in the "ll meter” 
sett ing. 


VFO Calibration Using the Transmitter Crystel Oscillator or other 


Sta 


tn) 


ndard Signal Sources. 


klik oo of known frequency and accuracy in the frequency ranges 
Fla, Fea, F3a, and Pla (designated in pax ‘agraph Bia) can be used 
in the transmitter crystal oscillator. to provide standard frequen- 
cy. signals for the VFO calibration. .The first sti.ges of the trans- 
mitter must be arranged to ellow the crystal oscillator to operate 
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at the same time the VFO is-operating. When tne VFO is used 
With the Viking I transmitter, the phone.cw switch must be in 
the “ew" position, the crystal switch on the position of the 
desired crystal, and the keying circuit closed (the Viking I 
Keying circuit is closed when no. key plug has peen inserted). 
If the signal from the transmitter. oscillator cannot be detect-~ 
ed by the receiver readily, an antenna lead m.y be added by 
‘placing one end of a two or three foot, lead in the vicinity 
oF the oscillator tank ‘coil :and bringing the other end outsid 
of the transmitter eabinet.. The ¢rystal. oscillator signal 
nagnitude. can also be built up by tuning the plate circuit 
'O6f the crystal oscillator to the crystal frequency or its har- 
-monics.,’' The VFO frequency Can now be comparcsd to the erystal 
oscillator frequency and adjustments ‘Can: be made ACCOL "ding to 
thetphoeetek previously outlined in B4, rape ia 
“An example of calibrating the VFO. using actus” erystal values 
may be helpful. Assvme that the following wr; ,tals have been 
Found as part of the amateur station, equinmeni: ‘7060 KC, 


+ 


3690 KC, and 1980 Kc. The dial calibration points then become: 
= Ow 
Ba 


F2 21,980 x 1 = 1.908 me 


WC 


hy 
iw 
it 
nee | 
@: 
Gf 
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ta 
ke 
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~] 
® 
GC 
SN 
@; 


it 


FL 235.6900 -282 Fye8O ne 


tne receiver setting and VFO harmonic which mm.; oe usec ror 
each respective dial calibration frequency becomes 


Fla = 7.060 x 1 =. 7.060: me 


< 
i 
tf 


Fea = 1.980 x 7.920 me 


F3a = 7.060 x 1 = 7.060. me 
Fua = 3,690 x 2 = 7.380 me 


Proceéd as follows: 
1} Set the VFO bandswith on 160 80. 40 and the dial on the 
sa Oras) esta Nig ee ae senate aa ancl 
1.986 mc mark. Zero beat the fourth harmonic of Ta VFO 
output with the fourth harmonic of the 1.980 me erystal 
oscillator output by adjusting the "L600 hi" trimmer. 


2) eet the VFO @lal ‘om the! w/65 méomark and véro beat the 

- fourth harmonic of the VFO signal with the 7.060 me 
crystal oscliiator signal by adjusting the "160-10" padder 
Repeat steps 1 and 2 to minimize adjustme .t interaction. 

3) Set the VFO bandswitch at 40 20 15 10 and the dial on 


the 7.36-29.520 ime high Yreauency scale mavkk. Zero beat 
the VFO signal with the second harmonic of the erystal 
scillator signal by adjusting the 40 "ni trinmer". 


ae 


4) Sat the VFO dial to the 7.060-28.240 mc mark, Zero beat 
the VFO signal with the crystal oscillator signal by adjust- 
ing the "40 lo" vadder. Repeat steps 3 an. 4 to minimize 
adjustment interaction. 


The 1] meter band setting may be made wita.a crystal which 
will place a harmonic: signal in the 11 meter band. ~ Assume. 
a 1820-KC crystal is available. Set the VFO bandswitch on 
11 and the dial on 27.3 me (th 15th harmonic of 1.820 mc). 
Zero deat the fourth harmonic of the VFO to the pte harmon - 
ie of the crystal oscillator with the "11 meter" trimmer. 
Méke certain that the receiver is tuned to. the correct. har- 
monic before attempting to make the ]1 meter setting, 


1 
NU 


a he user may think of several sources of standard signals other than 
those mentioned. In each cass the accuracy of the source should be’ 
known before using it. Mary combinations of harmonics can be found 
and no attempt has been made to cover all,of them in this discussion. 
The beat. frequency cscillator of the receiver can be used to ©. 

"remember" a standard signal for a short time. The rece aiver must de 
thorougnly warmed up and overated without excessive input.signal to 
prevent local oselllator shift errors stats being introduced. Other 
signal sources which may be used but not. discussed are: 


1) The signal of another amateur statidn whose frequency 
has been aoe a 54 ee a stendmrd, 


2) The harmonics of a signal generator whose output signal 
has been zero beat. with & broadcast station. 


3) Signals of W WV discussed in the next Lope, 


The VFO user must adapt his tcchniques to the signal source he has 
available. 


Ps 


Band edge crystals or erystals near the usual operating frequencies 
of the amateur stations are always valuable for oscasional monitor- 
ing of the VFO signais. They may be used in & separate oscillator 
cireuit or the crystal oscillator stage of the transmitter. 


VFO calibration using the W WV 10 me signel., This calibration is not 
recommended if other standard signal sources are availeble. It will be 
notec that most calibration points are on the ends of the bands and the 
4O 20 15 10 band high seale calibration eae the tracking error 
of the low frequency 160 GO 4O vand. The receiver, the reesiver Bid, 
and tne VFO should be warmed up for he hour before CULibreaving, 


a 160, 60, 40 meter calibration. 
1) Zero beat the reveiver BFO to the 10 me WW V signal. 
2) Set VFO dial at 2.00 me. and the naaiatiiee tt ony L628 Sor ho, 
3) Adjust the "160 ni" VFO trimmer until the fifth harmonic 
of the VFO is zero beat: With the receiver BRO, 
I) Leaving the VFO at this setting, zero beat the receiver 
BFO with the seventh harmonic of the VPO (14 me). 


B} Turn the Wrote 1.75 me and adjust the “i160 lo" yro 
erinmcr ts goro bet the cishts hersionic o? the vVFo 
With the reeciver LFO, 

6} &Adjuss both ends of the 160 8) 40 ornds te zero 
beat the elgith cul seventa harmonics of the Veo 


with the receiver BFO as necessary. 
b 4O, 20, 15, 10 meter calibration, 


1) Set the VWO vial at the 1.85 me mark end gero be 
feceiver SO to the etenith. ncrmonis or ‘the vYo” f 
ey at 14.8 me. 

2) Set the VFC bandswitch to 40 206 15 10 and the cin2 
to the 7.40-29.6 me mark, Zero beat the sccond harnon- 


Gee 
redune 


a Spee ; eae : oe EF ee arale ey 
ie of the VFo to the 14.5 mo receiver setting by ad- 
rr rr nr ee 


3) Set the VFO bendswiteh anc diel for i.75 me output 
again and sero beat the receiver Bro at 14 sc. Set 
the VFO bandsvitch end diel’at the 40 20 35 10 
band low frequency ond (7.00, 14, 21 and 28 me, and 
adgust the 45 "lo padder" to zerc bent the VFO second 
hemmonic with the receiver 14,0 me Bio setting. 


as = te aR ire een cee RE a eM = ae sta AN neces ed 
4) Repent steps 1, 2 and 3 iieeroctervaccie cy to desired, 


dusting the “HO hi" trinmer 


ec dl meter celibraticn 


) Set the VFO bandswitch and dial for 1.80 me output. 

) Pune the reccivur to 27 me ane zero beet the receiver 
BYO to the 15th hermonic of the VFC. 

3} Set the VFO bandswiteh on 11 and the dial en erecuic. 

AGJjust the “Ll meter” triume: ta zere beat the fourth 

narnonic of the VFO to the receiver BFO setting. 


Ron 


Procedure if the VO frequency cannot be adjusted to the dial mark- 
ings due to Spporent Leck of trimmer or pnadder range. 


&® Check to meks certain the frequency standard used is. accurate 
(crystal used in amateur service are often found to differ 
from their marked frequency due to holéer conditions, oscillater 
circuit loading or non-critical original calibration). 


b Make certain image frequencies are not being mistaken for 
desired frequencies in the receiver, 
e Fafter checking the frequency standard and receiver settings, 


the VrO frequency cannot be adjusted to chosen dial marks, 
adjust the trimmexs and paddere to bring the VFO frequency as 
close as possible to the dial mark frequencies, Remove the 
VFO cover and recheck the dial location reletive to the tuning 
condenser shaft according to paragraph A Se. If the dial re- 
quires relocating, try calibrating the VFO scale agein, as 
directed in previous instructions, with the tcp ofr. If the 
calibration appears noz ai, replace the cover and recheck all 
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HK} Set the VFO dial to the 7.060-26.240 mc mark. Zero bea 
the VFO signal with the cryste] oscillator signai v~y caagust- 


ing the "4O lo" nadder. Repeat steps 3 ani 4 to minimize 
adjustment interaction. 


The 11 meter band setting may be made with « crysta: woiecn 
will place’ ea harmonic signal in the 11 meter band. Assume 

2 1820 KC erystel is available. Set the VFO bendswiteh on 
Jl and the diak on 27.3 ne (th 15th harmonic of 1.826 mc}. 
zero beat the fourth hanwonic of the VFO tc the 25th anrmon- 
ic of ‘thecerystal csellictor withethe: (ilmeter” trinmer,. 
Make certain that the raceiver is timed to the correct her- 
monic beYore atteupting to maxe the 11 meter setting. 


X77 
~~ 


The user may think of severnl sources o” standard signnis other than 
those mentioned. In cach cét.se the accuracy of the source snould de 
known before using it. - Many combinations of harmonics can be Fount 
sud no attempt has oeen madc to cover 211 of them in-tnis discussion. 
The buat frequency oscillator of ths receiver can be used to 
"roementber' oa standard signal for a short time. The receiver must be 
thorougnly warmed wo snd operated witnout excessive laput signal to 
prévent local onethistor snigt errors from being introduced. —0ther 
Signal sourecs which may be used but not discussed «re: 


1) The signal of sncthor amateur station whose frequency 
has been determinea by a standard. : 


2) The harmonics ot' a signs]. generator whose output signal 
has bewn sero owat with = breadeast station, 


3) Signals of WW Y discussed in the next topic, 


The VFO user must adapt nis techniques to the signal source he Aas 
ator Palko Kaye 


Band edge crystals or crystals neor the usual operating fPrequencics 
Cr tne ameteur station? sre aways valunblse for occtsionsl monitor- 
ing of the VFO signals, Thuy may be used in « separnt=: caciliator 
circuit or the crystal oscillator stege of the transmitter. 


VFO cullbration using the WW V 10 me signel. This calibraticn is not 
recommended if other -stendard signui sources are aveileble, It will be 
noted tnet most calibration points are on the ends of the bends una the 
40 20 15 10 bend high sexie calibration includes th. tracking crror 
of the low frequency 160 8 40 band. The receiver, the recciver 5/0, 
and the VFO shoul’ be waimeu up for 1/2 hour before celibreting. 


140, 30, 40 meter calibretior. 
1} Zero beat the reeeiver BFO to the 10 me WW V signal. 
2) Set VFO disi at 2.00 me and the bendswitca on 16G 38C 40, 
3). Adjust the "160. hi" VFO trisner until the Sirti, harmonic 
of the VFO is zero beet with the recviver BRO. . 
4) Leaving tne VFO ct this sotting, zero beat the receiver 
BFO with the seventh innrmonie of the Vro (it ae). 


calibration points with the cover on. 


qd Upon removal of the cover in step c, if the dial location is found 
to be correct, note the engagement of the trimmers and padders. 


1) If any padder or trimmer is fully engaged and all of the 
others are engaged 1/4 or more, loosen the dial hub set- 
screws and move the dial counterclockwise with respect 
to the tuning condenser shaft (keeping the shaft station- 
ary) an amount corresponding to a7 iGL OnNi tS periphery... 

2) If any of the padders or trimmers is completely open, move 
the dial clockwise, with respect to the condenser shaft, 
an amount corresponding to Tio! on the dial periphery. 

3) If any of the trimmers or padders is closed and the corres- 
ponding trimmer or padder on the same band is open, adda 
6.8 mmf ceramic NPO condenser (bk-bl-gy-wt-gn) (C50 or C65) 
across the closed padder or trimmer to extend its range. 

If the VFO can now be tracked to the dial, replace the cover and 
complete calibration. 


C Operation 
1 General operating characteristics and requirements. 


a The Viking Model, 122 VFO has been designed as a crystal substitute. 
The output of 
a minimum of 8 volts r.m.s. across 25,000 ohms in the 
frequency range of 7.00 to 7.425 me and 
a minimum of 5.5 volts r.m.s. across 25,000 ohms in the 
frequency range of 1. (5 to 2.00 me 
may be applied across the crystal oscillator grid circuit of many 
transmitters directly, to take the place of 160 meter and 40 meter 
crystals normally used with the transmitters. A recommended basic 
transmitter first stage oscillatcr-amplifier circuit and a recommended 
booster amplifier will be discussed later for transmitters where more 
VFO isolation or output is required. 


b The VFO has only two controls. It is imperative that the aa 
dial scale corresponding to the bandswitch position is at the index) 


Sores eran on: ayes od 


ee 


window when operating. The VFO will drive many tzansmitters on 

4O meters in either the 160 60 40 or 40 20 15 10 bandswitch positions. 
The 160 80 he azeter position is usually preferred for 40 meter 
operation because vhe chance of "straight through" feedback is elimi- 
nated. The bandsvitch setting for all other bands should be on the 
indicated band. Suitable frequency multiplication must be provided 
in the transmitter exciter stages. 


e The output circuit of the Viking Model 122 VFO is a broadly tuned 
circuit which depends on the output cable and the transmitter in- 
put capacity to some extent. It is therefore impossible to obtain 
full VFO output with a cable length, between the VFO and transmitter, 
that differs marscdly from that previded with the VFO. The 
transmitter total input capacity should be between 30 and 40 mmd to 
center the VFO maximum output in the VFO frequency ranges (the 
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Tete ee gnsmitter has a one: root. eee OF RGSOU, the vo. ; 
input Jack, and tie tube. input: capacity to-make up approximate- 
Ly 30 Fo me eae heen 
d Keying can be arranged so that the VFO is keyed by. the trans- 
mitter keying circuit. Pin 8 of the VFO power plug carries 
the keying circuit... With such an arrangement the VFO simply 
becomes & frequency determining devic ce and norma. operating 
techniques of erysta, Pee User operation DLV Biase? ds 
Gesiread to’ xoy the ti ‘ansmitter Stage alone while the VFO. is: 
a.Lowed to operate continuously, 42 shorted plug should be ; 
plugged into the rear VO key jack, If it is desired to key 
the VFO without keying the transmitter,: Simply remove the | 
key plug from the transmitter and insert the “oy plug in the 
Vir'O pee aha) teas ; . 
: " p Ce 
G When the transmitter is operated "straight through" with the 
VFO on 160 meters or 40 meters, avoid placing the VFO in a. 
location where high.owtput RF fields reach the VFO, Although | 
the rether complete ¢ shiolding om the VFO will keep the. likeli- 
hoogyer Trecuency pulling. to & minimum, the high sensitivity 
- of the: low, Level VFO toseiilator eireuit may moke a@ very slight 
: feedback Oe» . 


£ “Zero beating" reeeive? ‘signals with ba VFO 1 ay require the 
reduction of the trangnitter exciter leakage. to’ the pe oo re es 
Two ways to do ‘this Ee ¢ 
-L)) Disabiing the first SPo6 of. que Saceeneeees weile. the 
VEC is Pte to oscillate, The ps ‘recoiver sig- 
nal may be fad out by a cial auxilia my Lead in aye 
circuit of the VFO output a the, tronamt than. ? 
Disconnecting the VFO from the firs t stage or the trans- 
mitter by the crystal VFO selector switch. The sensi-- 
tivity of the first transmitter stage m.y be so high 
that the switch terminal to terminal ee may still 
‘couple enough VFO signal to the tirst stage, te. create.a 
signal level in the reeciver sufficient to mask the re-. 
ceived signal. In this case, provision for attenuating 
the VFO signal at the first stage can be.inecorporated 
in the crystal VFO selector awitch, The exystal positions 
-l and 2 of the Viking I transmitter Lend themselves 
‘nicely when resistors are placed between the outside 
jacks of the trys tal. positions anid. & chassis ground. 
The resistors thus shunt the grid of.the input stage 
to..ground when the crystal switch.is pywioin the lor 2) 
positions. The value of the resistor.con be edjusted 
to attenuate the signal to’ the degree desired. 


ww 


g The power régquirement of. the ee Model 122 Lp nee 


An auxiliary power supply or the low voltage ooWwor Sul ply 
the transmitter must be capable of supplying @.0 to 300 fate 
Of p.us D.0. LO chasesisicround 2telo-mesand OpsrvoLts A.Cy) to 


dra LY. 
octal plug ssowiduen on the ¥PO. 


unde Ceneral operating Chiwaceeristnde days to the: use on oe 
with the Viking I. A few detaiis and suggestions are eee to” 
nelp the Viking I owner meke his initial installation. 


& sey : VFO power plug in the VFO socket in the Lett year ¢ cor. 
ner of the chessis, The VFO output coex plug shout ab _Plugecd 
in the inout webuobavts below the fuse plug Che soth. the 
RF input lead end YFC power ~zcad for caper te OSE OL wiring, _con- 


tinuity and shorts if any difficulty arises in obtcining VEO Odatiare’, 


ane ree 


a AAI on 


b The crystal ‘selector z mt Viking I cast be in the “6! one 
for VFO. operation. Ba . or other colibrating crystals Ss may De 
placed. in: any erystal ia ition and vetorred te stroly by turning 
the erystal ‘seleetor to the proper position. ete 3 


e The discussion of keying under general. opera vting eh aractoristics 
applies directly to the Viking I. When the Viking I is on “phone” 
the keying circuit 1s opened when the plate switch is turned Ont. 
If ne-plug has kites insersod in the WFO tr the phone-ew switen mast 
ve placed on “ew” to close the VFO keying circuit when the plate 
swlten-is-ort. “The method or Res tne VPO frecueney in tne 
receiver is to burn the phene ow switch to “ew", «28 the. exciter 
coupling: to ‘the receiver 26 ‘too greed, turn. the erysta). selector 
switch to an empty or shunted cysts i aetna to veduce the sig- 
nab ag Giscussed in cly?, 


ae 


Operation with other transmitters 


VfO output wil ‘be roplicd at the 
oan Leator of a*transmitter.< Some 
dc when the VFO is. to be used with 


In general the Viking Model 122 
gric ppb of ‘the erystal ose 
considerntiens “which must be xn 

a, eae rensmitter are: 


a Power supply for the VFO ey seed in Cig). 


” ee a 
‘ 


b The power sensitivity of tha first puege of. the “4x mnemitter. 


The voltage output of the VFO (listed in C14) must be sufficient 
to drive’ the transmitter Pirst stage a8 & value necessary Tor 


the required amplification or frequency multiplicestion, 


OQ 


Sufficient isolation between the tuned tank eireuit of the first 
transmitter stage and the VFO must be provided to prevent teed- 
back effects when that tank circuit is tuned to the VFO trequen- 
fants : ian ji USA AS Near phe ete 


Cys 


erystal 


Mee | a ae Fa 


See eS 


“ae Ea 095 2 »> 20 Mi 
plug ey i same 
oO aula: 0 mmnfd. 


total input 
capacity. 


Some triode oscillator and tri-tet oscillator stages will hot 
sath sufficient isolation or sensitivity to be used directly 
ith the VFO, A suggested transmitter crystal oscillator- 
kee eircuit is-shown below. This circuit properly built 
will provide the first stage’ sensitivity and Bowes cutput re- 
quired for many transmitters. . pies 


As "60 y +8. 


teens vee 


Pe ss 


$ 100 


S ome 

set Lap 

* Use lower resistance vie Healey: +250 to | 
values witn 6AG7 . i pera) is 300 t ae 


6AU6 tube will provide sufficient yc CLO» serisitivity, 


and an output of more than one watt on "straight through" 
operation end somewhat less as.a,frequency dovoler 1f proper 


tank constants are provided, A GAG7 tube may ve used if more 
power output is required. A 6AG7 can be expected to provide 
two to three times as much power output as the 6AU6 as an 
amplifier or Frequency doubler, Tubes with higher plate to 
grid capacity (may, give feedback troubles. Re:soneble circuit 


layout and good separation of ae and plate circuit components 


in this stagé “is desirable. The 6AGT power requirement is 
somewhat) gre eater than that of the “EMUE., 


25 to 30 volts of RF at the VFO frequency ranges will drive 


the transmitter, an amplifier stage can be adctd at the trans- 


in 


mitter, Thé amplifier may be directly coupled to the trans- 
Miter Aneto, PThereireudievelow will provide 25 to 
a volts across 10,000 ohms without adaing tuning controls. 


The GAG] tube can a expected to give an output of 40 to 50 


volts while the 6AU6 cen be expected to have e1 output of 20 
to 30 volts RF, The amplifier shouldbe loceted near the 
Lnput stage of the transmitter. Wo capacity should be added 
in the plate circuit of the amplifier othcr than the output 


pecity Of the ampliiier tube and the input grid-of the tube 


t 

p 
> 
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“Tank to Tune 


aoa 


€AU6 or GY LO OOpATO-GHLG of 
i A eetnerttos seeps ~ eee | pee sem epee cee 
tt Following 
| Stage 
oe, , 
mee 


y 
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ae om 
VFO plug. 3! 
= 7 é “aa st oy | 


veing driven by the sg ates ope ‘A. suggested circuit is shown 
below, Ne BE ; 


Fe “4a 0° Grid of 
6AU6 — 


poatsane S6§ . Meen! tne li 
or 6AG7 ‘' next Stage 
ed ea ngs . Coil on 1" 
= fae oe form #24 


enamelled wir 
os close wound. 
ora es Tf » LOO mmf.con- 


cs 


30 CaO cia se | 

mmfd. re > 25K oo denser may be 

total input = Pes ={100 7 . adjusted for 

capacity r hor a ca » maximum output 
| oo 2 joc oie oF tac ON 


*Use the lower resistance 


the 40 20 15 
10 VFO switch 


ee 


Key key ots Le ee | position. 
eT: 005 se 
300) 


values with the 6AG7 


hy 
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The power supply of the transmitter should be capable of supply- 
ing the power required by the tube (250 to 300 VDo et 13 ma, 
6.3V at .3A for the 6AU6, and 250 to 300 VDC at 25 ma, 6.3V at 
.65 A fox the 6AG7). 


The autput circuit of the Viking Model 122VFO hes a D.C. re- 
sistence of 22,000, ohms, The output circuit of vhe VFO must 
be isolated from the. transmitter input grid by a blocking con- 
denser (100 mn?) unless the 22,000 ohm grid resistonce is not 
too low for the input stage, 


Undoubtedly many existing transmitters can be connected directly - 
or readily adapted to the Viking Model lee VFO without mich ¢ffort. 
it is recommended that parts Cl and C3 of these instructions and 
the transmitter under consideration be studied before proceeding 
to connect the VFO to a transmitter, Yemporary connections and 
trials should be mede before changing or adding circuits. Perme- 
nent arrangemcnts can be made after the transmit er circuits have 


been found to utilize the VPO as the user desires. 
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FIGURE 2a 
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PIG WR bens te CR Fae. 


CABINET BOTTOM 


SOCKET CONNECTIONS 
AND TILT STAND 


BOTTOM VIEW 
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‘STANDARD WARRANTY 


Adopted and Fecommended by the 
Radio Manufacturers Association 


The BE. F. Johnson Cortpany warrants cach new radio product 
manufactured by it to be free from defective material and workmanship: 
and acrees to remedy any such defect or to furnish a new part in ex: 
mes for any part of any unit of its manufacture which under normal 

nstallation, use and service discloses such defect, provided the unit 
is delivered by the owner to us or to our authorized radio dealer or 
wholesaler from wnom purchased, intact, for ovr examination, with all 
transportation charges prevaid to our factory, witaia ninety days from 
the date of sale to original ourchaser and provided that such examina-~- 
tion discloses in our judgment thet it is thus defective. 


This warranty docs not extend to any of our radio products 
which have been subjected to misuse, neglect, accident. incorrect 
wiring not our own, improver installation, or to use in violation of — 
instructions furnished by us, nor extend to units which have becn 
repaired or altered outside of our factory, nor to cases where the 
serial number thereof has been removed, defaced or changed, nor to 
accescories used therewith not o* our own manufactur. 


Any part of a unit approved for remedy or exchange hereunder 
will be remedied or exchanged by the authorized radio dealer or ae 
saler without charge to the owner. 


This warranty is in lieu of all other warranties expressed 
or implied and no representative or person is authorized to assume 
for us any cther liability in connection with the sale of our ‘radio 
products. 
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A Assembly Instructions 


1. Bottom chassis assembly. Do not solder any connections until in- 
structed to do so. Refer to Figure la. 


Va 


Mount X50, miniature 6AU6 oscillator socket. Use 3/16" 4~-L0 
screws, inserting screw from the bottom of the chassis and secur- 
ing the screw with a 4-lO nut over the socket shell lip above the 
chassis. Place a #4 shakeproof washer under each screw head and 
a #6 teardrop solder terminal under the mounting screw near the 
front of the chassis for ground connection. Pin 7 should be 
toward the rear of the chassis. 


Mount X51, miniature OA2 regulator socket, as above with the 
#6 solder terminal toward the front and socket pin 7 toward the 


rear of the chassis, 


Mount X52, five terminal strip. Use 1/4" 6-32 binding head screws 
with a single #6 solder terminal, and ea #6 shakeproof washer under 
the front nut, and one #6 solder terminal, two #6 solder lugs 


(with wings}, and a shakeproof washer under the rear nut, 


Mount J50, type A@A key jack, in the middle hole on the rear of 
the chassis, using only a single 3/8 - 32 nut with no washer. 


‘Using a stripped piece of black #20 wire, connect the center 


shield, pin 2, and pin 3 to the #6 teardrop terminal under the 


> mounting screw of the 6AU6 socket X50, 


'Gonnect the center shield and pin 2 of the OA2 socket, X51, to the 


teardrop terminal under it's mounting screw using the #20 stripped 
wire, 


connect the 1/2 watt 47,000 ohm resistor R50 between pins 1 and 
2 of the GAU6 socket X50. 


Connect a .005 mfd. Pe Nn pins 6 and 2 of the 
GAUG socket X50. 


Connect the 470 ohm 1/2 watt resistor R53 between the first and 
second terminels from the front on terminal strip X52. 


Connect a .005 mfd. condenser G66) between the #6 teardrop terminal 
t 


under the front mounting nut an 
front of X52, 


he second terminal from the 


| es 
Connect the 4700 ohm 1/2 watt resistor R52 between the third and te y 
fourth terminals from the es oe of X52. gee” ‘ 


Ze 
or 


Connect a 150 mmfd. NFO hs condense (C67) bk-bn-gn-bn 
between the rear and the second terminal from the rear of xX 


R 
aoe 


Connect the 22,000 ohm 1/2 watt resistor R54 between the rear 
terminal of X52 and one of the #6 teardrop terminals under the 


- 3- 
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Viking VFO Ket 


COMPANION UNIT FOR VIKING 1 


OR ANY OTHER TRANSMITTER 


curate Frequen 


: ies (All Bands— 


* Re Calibrated Dial wit 
* High stabilit 


Here’s good news to all amateurs —the JOHNSON VFO 
KIT, for use with the Viking 1 or other transmitters. The new 
JOHNSON VFO is a precision instrument engineered to 
the same high standards of appearance and performance 
which characterize the Viking 1 Transmitter. 


ADEQUATE OUTPUT 


More than adequate VFO output is provided to drive the 
Viking 1 and other transmitters, to full excitation on all bands, 
10 thru 160 meters. VFO output is 8 to 10 volts on the 7.0 to: 
7.425 MC range and 5.5 to 7.5 volts on the 1.75 to 2.0 MC 
range. 

The transmitter oscillator stage is utilized as an isolating RF 
amplifier or frequency doubler when it is driven by the VFO. 


TUBE COMPLEMENT 


The tube complement consists of a 6bAU6 electron coupled 
oscillator and an 0A2 regulator. Good isolation between the 
oscillator and output circuit, and nearly perfect screen grid 
voltage regulation account for very clean keying and overall 
stability of the VFO. Tank circuits are temperature compen- 
sated. 


SEPARATE OSCILLATOR TANKS 


Two entirely separate oscillator tanks are used so that a fre- 
quency multiplication of only four need be used to cover the 
10 meter band with maximum frequency calibration spread 
and accuracy, minimum frequency drift, and unusually excel- 
lent keying characteristics. 


TWO CONTROLS 

‘1. A frequency control driving a 5” dial calibrated directly 
in frequency — including all bands 160 meters thru 10 
meters. A smooth drive with a 6:1 reduction makes fre- 
quency setting easy. 

2. A bandswitch control with four positions: 


a Plate Off VFO Output 
: 160, 80, 40 meters....... 1.75-2.00 mc 
40, 20, 15, 10 meters..... 7.0—7.425 mc 
Itemetersix.. 2, 2.5 a... 


6.7—T7.0 home 
Has built-in tilting bracket 


Keying can be done in three different ways: 
1. Keying with VFO alone 
2. Keying the transmitter alone 
3. Keying both the VFO and transmitter simultaneously. 
The latter is highly satisfactory and provides perfect 
“break-in” operating conditions on all bands. 


POWER SUPPLY REQUIREMENTS 


All voltage requirements are amply supplied from the VFO 
supply socket on the Viking 1 Transmitter. No other power 
supply required. All necessary cables and plugs are furnished. 
If the JOHNSON VFO is used without the Viking 1, power 
supply requirements are 250 to 300 v, unregulated at 15 ma 
and 6.3 v at .3 amp., ac or dc, which is usually available from 
existing transmitter power supplies. 


BUILD IT IN AN EVENING 


Assembly is very simple. A special tank assembly board is 
provided so that component mounting and wiring will be 
exactly like the original model, resulting in nearly perfect 
tracking of frequencies with the calibration markings over the 
whole dial range. Instruction manual contains complete de- 
tails and schematics for use with transmitters other than the 


Viking 1. 


EASILY CALIBRATED 


Frequency calibration is simple. A 5” dial graduated directly 
with frequency markings is provided. The oscillator tank fre- 
quencies are adjusted to the dial calibration by means of 
JOHNSON miniature air variable condenser padders at the 
low ends and similar miniature variables used as trimmers on 
the high ends of the frequency ranges. 
Frequency adjustment instructions are provided for three 
methods of calibration: 

1. Using a secondary standard signal generator. 

2. Using crystals in transmitter as frequency standards. 

3. Using WWY signal at 10 mc. 
A receiver with a BFO is the only additional equipment re- 
quired for the original calibration. 


JOHNSON VIKING VFO KIT, complete, less tubes, 


in dark maroon finished cabinet to match Viking 1. 
Size 7"x6%"x6% ¢". Amateur Net... ... $42.75 


Printed in U.S.A. Form No. 706B252 


JO HN SO Moo 0 ¢ famous name in Radisl 


JOHNSON CO., 


WASECA, MINNESOTA 
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a PART D: PHOTOGRAPHS, CHARTS, AND SCHEMATIC DIAGRAMS 


Introduction to the 


JOHNSON VIKING MODEL 122 Variable Frequency 
Oscillator Assembly, calibrating, and Operating 
Instructions 


Good workmanship and careful adherence to instructions are 
necessary in the building and operating of the Model 122 Variable 
Frequency Oscillator. Although the design of this VFO was carried out 
with the objective of reducing the number of critical circuits to a 
minumum and making assembly simple, the capacitor and inductor values 
of the tuned circuit components were necessarily chosen with a given 
parts layout; therefore, the builder should duplicate the layout shown 
in the illustrations and described in the text. Circuits should be 
checked against the schematic diagram during the several steps of assemb- 
ly. Much time and effort may be saved by finding an error or deviation 
from the illustrated layout before the unit is completed. 


The accuracy of frequency adjustments will be largely deter- . 
mined by the amateur's requirement and the standard he has available. 
The calibrating instructions should be understood before attempting to 
make initial frequency adjustments. After the frequency setting adjust- 
ments have been completed to the satisfaction of the user, ther is little 
reason to expect much change with time; however, it is always wise to 
check the frequency calibration periodically if the VFO dial scale is 
depended upon for determining the frequency of the transmitter. 


The Viking Model 122 VFO has only two controls. A little care 
in noting the position of the Bandswitch and the Tuning dial before com- 
pleting transmitter tuning will assure the operator of a correct fréquen- 
cy indication. The operating instructions are very simple but important. 
Be certain they are understood before using the VFO. 


WARNING 


The Viking Model 122 VFO derives its power from the trans- 
mitter low voltage power supply or an auxiliary supply. The B+ source 
to the VFO must be off to remove the 250 to 300 volts from the VFO. The 
"plt off" position of the bandswitch does open the screen and plate cir- 
cuits of the oscillator tube but the high voltage still exits on other 
components. 
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A Assembly Instructions 


1. 


Bottom chassis assembly. Do not solder any connections until in- 
structed to do so. Refer to Figure la. . . 


a 


Mount X50, miniature 6AU6 oscillator socket. Use 3/16" 4-40 
screws, inserting screw from the bottom of the chassis and secur- 


- ing the screw with a 4-4O nut over the socket shell lip above the 


chassis. Place a #4 shakeproof washer under each screw head and 
a #6 teardrop solder terminal under the mounting screw near the 
front of the chassis for ground connection. Pin 7 should be 
toward the rear of the chassis. 


Mount X51, miniature OA2 regulator socket, as above with the 
#6 solder terminal toward the front and socket pin 7 toward the 
rear of the chassis. 


- Mount X52, five terminal strip. Use 1/4" 6-32 binding head screws 


with a single #6 solder terminal, and a #6 saakeproof washer under 
the front nut, and one #6 solder terminal, two AG solder lugs 
(with wings), and a shakeproof washer under the rear nut. 


Mount J50, type A2A key jack, in the middle hole on the rear of 
the chassis, using only a single 3/8 - 32 nut with no washer, 


Using a stripped piece of black #20 wire, connect the ‘center 
shield, pin 2, and pin 3 to the 26 teardrop terminal under the 
mounting screw of the 6AU6 socket ‘X50. 


Connect the center shield and pin 2 of the OA2 socket, X51, to the 
teardrop terminal under hall mounting screw using the #20 stripped 
wire. . 


Connect the 1/2 watt 47,000 ohm resistor R50 between pins 1 and j 
2 of the 6AU6 socket X50. 


iF 
Connect a .005 mfd. condenser C70 between pins 6 and 2 of the 4% 
GAU6 socket X50. SY 
Connect the 470 ohm 1/2 watt resistor R53 between the first and bt 


second terminals from the front on terminal strip Ga iy 


Connect a .005 mfd. condenser C68 between the #6 teardrop terminal 
under the front mounting nut and the second terminal from the ~— 
front of 252, 


Connect the 4700 ohm 1/2 watt resistor R52 between the third and 
fourth terminals from the front of X52. 


- Connect a 150 mmfd. NPO ceramic condenser C67 (bk-bn-gn-bn-or) 


between the rear and the second terminal from the rear of X52. 


Connect the 22,000 ohm 1/2 watt resistor R54 between the rear 
terminal of X52 and one of the #6 teardrop terminals under the 


-~ 3- 


n 


rear mounting nut of X5e. 


Mount the switch mounting bracket BKT53 with the lip toward the 
rear of the chassis, Use 1/4" 6-32 binding head screws, #6 shake- 
proof washers, and 6-32 nuts. 


Place the switch SW50 on the bracket, guiding the shait through the 
hole in the front of the chassis. Secure the switch to the bracket 
with the 3/8 - 32 nut and shakeproof washer furnished. The switch 
should be, positioned so that the index ball will be on the right 
when the chassis is viewed from the bottom and front. 


Mount the output coil L51 over the hole provided near the middie 

of the chassis. The coil should be placed so that the tapped 

portion with the lesser number of turns is toward the chassis and 

the terminating pins are toward the rear of the chassis. Insert the 
1-3/4" 6-32 screw from the top of the chassis, running it through the 
eoil form and securing the coil form with the small rectangular piece 
BKT55, a #6 shakeproof washer and a 6-32 nut. Be careful to center 
the coil so that the 1-3/4" 6-32 screw does not touch the pins which 
project through the coil Trorm. 


Using the #20 black plastic wire, connect. the pin of the output 
coil near the chassis to pin 5 of the 6AU6 socket X50 and also to 
the second terminal from the rear of terminai strip X52. Solder 
all three terminals just connected, 


Looking at the bandswitch SW50 from the rear, call the top terminal : 
to the left of the steatite wafer mounting screw numbcr 1, the ter- 
minal in the counter clockwise direction number 2 and so on through 

12, Using & piece of #20 black plastic wire connect terminal 12 of 
SW50 to the middle tap of the output coil L51. Solider the connections. 


Connect terminal 11 of SW50 to the top pin of L521 and to the third 
terminal from the front of X52. Solder°at the terminal strip only. 
Connect terminal 10 of SW50 to the second terminal from the front 
of the terminal strip X52. solder both terminals. 


Connect terminals 5 and 7 of SW50, and connect terminal 5 of SW50 to 
pin 7 of the 6AU6 socket X50. Do not sclder 


Connect © 43 mufd. NPO condenser C66 (bk-yel-or-or) between terminal 
e of SW50 and pin 1 of the 6AU6 socket X50. Fush a piece of black 


noaal ie : Rie ie fll: eae Bie US y ae : 
_-piestic insulation, previously stripped from the #20 wire, over the 


condenser lead wire on the switch side to stiffen the lead. Solder 
both terminals. 


Mount and connect the RF choke L52 between the tip terninal (insulated 
terminal at end of the jack) and switch SW50 terminal 5. ‘Trim one RF 
choke lug to fit into the jack terminal and complete the connection 

to the switch terminal with a short piece of #20 wire between the 
other RF choke lug and switch terminal are 


x Connect a .005 mfd. condenser C69 between the tip terminal and 


the grounded sleeve terminal of the keying, Jack J50. Soidex both- 
terminalis on the ngoR ‘the RF choke lugs, and terminals 5 and 7 

or sw5C. we 

Connect the 18,000 ohm 2 watt resistor R51 between terminal 11 of 
the bandswitch 5W50 and pin 1 of the OA2 socket X51. Solder both 
terminals . 

Using a piece of #20 black plastic covered wire, connect pin 5 

of the OA2 socket X$l1.and pin 6 of the 6AU6 socket X50. Solder 


‘these connections and all other connections which have not been 


previously soldered except those cn bandswitch SW50.. 


2. Condenser-terminal board assembly. 


a Refer to Figure lb. Connect a .U01 mfd. silver mice condenser C59 


Ky 


‘convenient to allow room for Other connections on. the outs 


between pins 1 and 5 of the condenser-terminal boarc CH55. Note 
the board is oriented so that thezve are three trimmer condenser 
mounting holes on the right side and two on the left side. Loop 
the condenser leads over the terminal pins as near the — as 


the pins. 


Connect another .0OC1 mfd. silver mica condenser C60 between pins 
5 and 7 in the same manner as in step 2a and solder both condenser 
lightly to hold them in place, 

Connect a - 0005 mid. silver mica condenser C57 between pins 4 and 
6 as shown in Figure lb in the same manner as in step 2a. 


Connect another .0005 mfd. silver mica condenser C55 leat ci pins 
6 and 8 as in step 2a. Solder COT and C58 leads lightly. 


Turn the condenser-terminal board around to the position shown in 
Figure lc. Mount the 4o meter padder condenser C54, the. 15Mi1 
miniature condenser whose rotor terminal is ; on the right side when 
the stator is up and viewed from the rear. Use the nut provided 
on the condenser bushing. 


All following condenser descriptions are | from the rear view of 
the condensers. . 


> 


Mount the 40 meter trimmer C52, the OM11L miniature condenser with 


‘the stator terminal On tOp and the rotor terminal to the naght, 


in the same manner as C54 was mounted. 


Mount the 11 meter adjusting trimmer C56, the 15M11 miniature con- 
densei in the Lower hole on the Left side. The stator terminal 
should be down and the rotor terminal to the right. 


Mount 160 meter padder C61, the 30M8 miniature condenser, in the 
upper right hole, with the stator terminal on top and the rotor 
terminal to the left. 


Mount the 160 meter trimmer C63, 15Mll miniature condenser, in the 
hole below C61, with the stator terminal on top and the rotor ter- 
minal to the left. 


Mount the dual stator tuning condenser C55 in the middle of the 
board as shown in Figure lc. The threaded bushing should be 
secured to the board with a 3/8 - 32 hex nut. The stator terminals 
are on top and the rotor teiminal is below the condenser. Be care- 
ful not to subject the condeuser to undue strain at the bushing by 
dropping the assembly or apr. ying force to the shaft. 


Attach two mounting brackets BKT52 to the front mounting posts of 
C55 using two 1/4" 6-32 screws and #6 shakeproof washers. 


Strip a piece of the black plastic #20 wire and connect the rotor 
terminal of C52 to the rotor terminal of C56 and the rotor terminal 
of C56 to pin 8 of the terminal board. 


Using #20 stripped wire, connect the rotor of C63 to pin 7 of the 
terminal board, connect pin 7 to the rotor terminal of the tuning 
condenser C55, and connect rotor terminal of C55 to pin 8 of the 
terminal board. Solder all connections of steps k and 1, except 
the rotors of C63 and C52, 


Mount and connect the fixed 47 mmfd., N220 negative temperature 
coefficient, ceramic condenser C51 (yel-yel-v t-bk-or) between the 
rotor terminal of C52 and pin 3 of the termindl Board. Keep the 
leads straight and taut, 


Connect the 43 mmfd., NPO zero temperature coefficient, ceramic con- 
denser C53 (bk-yel-or-bk-or) between the left stator terminal of C55 
and pin 3 of the terminal board, 


Connect the 91 mmfd., NO8O negative temperature coefficient ceramic 
condenser C64 (rd-wt-bn-bk-or) between the rotor terminal of C63 
and pin 2 of the terminal board, 


Connect the 140 mmfd., NPQ zero temperature coefficient, ceramic 
condenser C62 (vk-bh-yé1- n-or) between the right stator terminal 
of the large tuning condenser C55 and pin 2 of the terminal board, 


Using the stripped #20 wire, connect the stator of C52 to the stator 
of C54 and the stator of C54 to pin 3 of the terminal board. The 
wire should be formed to pass inside of the padder condenser C54 
stator and clear the stator by at least 1/8 inch. 


As in previous step q connect the stator of C63 to the stator of 
C6l and the stator of C61 to pin 2 of the terminal board, 


Connect the rotor of C54 to the left stator terminal of C55 with 
a piece of stripped #20 wire. 
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Connect the rotor of Col to the right stator terminal: of nt a 
Solder all connections which nave not been previously soldered 
on the front side of the cordenser board. 


Turn the condenser-terminal board around to the position shown 
in Figure ib, strip the énds and attach the plastic covered 
connecting wires, soldering the connections as the leads are 
attached. Proceed in the following order 
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3" black lead to pin 8 of the terminal board 
6" gréen Lead to pin 1 ) 

6" red lead to pin 4 

4" yellow lead to pin 5 
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\ 
4" brown lead to pin 6 

6" grey lead to pin 3 

4" biue lead to the stator terminal of C56 (Figure lc) 
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Twist the green and yellow leads together, training them downward 
and slightiy to the right as shown in Figure ib. ele 7 Be) red 
and brown leads together, training them downward slightly to the 
right. 


Bring the blue lead around the mounting. board and twist it with 
the black lead as shown ia Figure lb. 


Top Chassis Assembly 


a 


p) 
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Place a 6/16" OD rubber grommet in the 7/16" hole just behind 
the condenser mownting board position as skown in figure Pa, 


Position the condenser mounting bo2rd assembly and place alk 
* the wires through the grommet as shown in Figure aa 


‘Secure th 12 condenser terminal Ban rd brackets and the front 


tuning condenser brackets to the che “ssis by means of 1/4" 

6-32 screws, shakeproof washers and 6- a ote Place a #6 
teardrop solder terminal under the hut near the grommet on the 
bottom side of the chassis. 


Place the 3/8- 32. panel hivwugedonacct ciate the large hole on the 
flat dial support bracket BKTS4. . Secure with a 3/8-32 
Position BKT54 by slipping the bearing, with the threaded end 
toward the rear, over the shaft of the tuning condenser C55, 
Secure PKTS4 to the chassis with three 1/4" 6-32 screws, 

6-32 nuts, and #6 shakcproof washers. Center the bracket and 
mounting board assembly and tighten all mounting screws and nuts. 


Place’ the dual osecilintor coil’ L50 on the chessis directly to 
the rear of the Gondenser mounting boerd. The leads cr the 
coii should be toward the front of the chassis and the spade 
studs should fail into the diagonally located holes on the 
chassis. Secure the coil with 6-32 nuts and shakeproof 
weshers, 


£ Connect the leads of the coil to the pins of the condenser-termina 
board es directly as possible while clearing other lea 1ds and pins. 
fake connections as follows: 


1) Bottom lead of lower coil to pin 1 of condenser 
board. (Refer to.Pigures lb and 2a). Solder. 

2) Top lead of lower coil to pin 2. Solder. 

3) Bottom lead of upper coil to pin 4. Solder 

kh) op Lead of .upper coil to pin 3. Solder. 


g Mount and secure the rear trimmer coupling support bracket BKT50 
at the rear of the chassis in position so that the large holes are 
in line with the trimmer shafts. Secure with two 1/4" 6-32 screws, 
6-32 nuts and #6 lockwashers. 


h Place the coil support bracket BKT51 sar eipubaed over the coil form 
with the yoke butt pieces scparated so the butt eee Ces Wisl Talk 
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over the coil form ‘edge. Secure the a with a 3/16" 4-ho 


screw through the condenser mounting board CH55 chars 3/16" 4-LO 
serew and #4 shakeproof washer through the trimmer coupling. sup- 
port bracket BKT56. A shakeproof washer is not necessary against 
the phenolic board, 


i Loosen the top screws on the. coil support bracket BKT51- and force 
the butt pieces against the coil ferm, While holding these pieces 
against the coil form, tighten the top screws to secure the butt 
pieces firmly against the coil. 


j Install an insulated coupling shaft assembly D53 shown in Figure 2a 
by placing the phenolic shaft through the rear coupling support bracket 
with the deep slotted end, toward the trimmer condenser shaft. Place 
the engaging spring in tne deep slot with the bowed end toward the 
condenser shaft so that the spring engages the condenser shaft s 
end is compressed until the slots on the phenolic sheft straddle the 
rear coupling support brecket.. Force a."C" washer over the slot of 
the phenolic shaft on each side of the bracket. Use long nose pliers 
to force the "C" washers on and close the opening somewhat if the 
"Cc" washer has been spread cnough to make it possible to drop off 
the shaft. Kepeat the coupling shaft installation procedure for the 
remainder of the coupling shafts. 


4 Bandswitch, Cable, and Plug connections. 
a Refer to Figure la. Cut, strip ends, and connect the wires from 

the condenser mounting board to the be andswitch SW50. Refer to 

ir for SW50 terminal numbering. Complete connections ss follows: 


1) Green to terminal 1 

2) Yellow to terminnl 4 

3) Red to terminel 3 

4) Brown to terminal 6 

5) Blue to terminal & 

6) Gray to terminel 9 

7) Black to the terminal under ihe nut of the condenser 
board mounting screw 
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Solder all connections on SW50 and the ground terminal, 


RG59U and PL259 cable and plug assembly, G5O and PL50. The 
length of the coax cable G50 must be left at the length 
supplied as it is electrically part of the broadly tuned 
output circuit. 


1) Cut and remove 1-1/4" of outer vinyl cover from one end 
of the RG59U cable. 


2) Push the UG176U adapter over the cable end with the threaded 
end first. Position the adapter to expose 1" of the copper 
braid beyond the adapter. If the adapter fits very tightly 
on the vinyl cover, reduce tne diameter of the cover by fil- 
ing or slicing the surface very thinly about 1/2" back with 
a sharp knife until the adapter slides over the cover, 


3) With the thin liv of the adapter 1" from the end of the 
-  @able, whose vinyl covering has been removed, comb the 
braid wires and lay them back evenly over the adapter lip. 
Cut off the excess braid strand length 3/8" back so that 
the braid strands do not reach the adapter threads. 


-4) Holding the adapter in place, cut and remove 9/16" of 


polyethylene insulation from the end, exposing the inner 
conductor. 


5) Turn the outer knurled cylinder off of the coaxial plug 
PL259. Pass the inner plug part over the end of the cable, 
guiding the inside of.the plug pin over the inner conductor. 
Turn the plug to engage the adapter UG176U threads and tighten 
the two parts together with gas pliers and vise or other 
suitable tool. 


6) Solder the inner part of the plug to the braid wires and 
adapter at the cutaway section holes. Use a hot iron and 
run in a small amount of solder through each cua flowing 
the solder over the braid wires, 


7) Solder the inner conductor to the tip of the pin and cut off 
the excess inner conductor. 


8) Serew the outer PL259 cylinder over the plug inner piece. 
Three conductor cable and octal connector assembly G51 and PL51. 


1) Remove the shell from the 8 prong plug PL51 by prying with a 
screw driver. 


2) Remove the outer covering and unbraid 1-1/2" of shield braid 
on one end of the 3/¢ cable, Divide the loose shield strands 
in two parts and twist the strands of each part together. 

. Strip 1/2" of insulation off each of the three conductors. 
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Insert the twisted braid conductors in pins 1 and 2 of the pug, 
pull through the pins 1/hr and solder. Insert and solder each 
of the three conductors to pins of the plug, allowing each to 
extend 1/16" beyond the pin end as follows: 


Black. tracer to pin 8 

White tracer to pin 7. 

Red tracer to pin 3 

Trim excess wire off all pins when the connections to the 
pins have been completed. 
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Place the plug shell over the cable and secure i+ to the plug proper. 
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Plece 9/16" rubber grommets in the two remaining 7/16" holes at 
the rear of the chassis. 


Remove the outer cover and comb out the braid on 6” of the free 
end of the 3/c cable. Cut off all but 1" of the braid and twist 


the remaining part together tightly. Insert the free end of the 


eable through the rear inner 7/16" grommeted hole of the chassis, 
as shown in Figure le, and place the twisted braid wire in one- 
of the #6 soldering lugs under the rear mounting nut of terminal 
strip X52. Crimp the lug over the shield wire and solder. The 
lug should be positioned to take the strain of the cable. 


Cut to length-and connect the black tracer lead to the transfer 
contact terminal of the key jack J50 (the rear terminal). Solder. 
Connect the white tracer lead to pin 4 of the 6AU6 socket X50. 
Solder. Connect the red tracer to the front terminal of X52. Solder. 


Remove the. vinyl cover and comb out 1-1/4" of shield braid on the 
unconnected end cf. the RG59U cable G50. Cut 1/2" off’ the braid 
wires and twist them together tightly. Remove 3/8" of polyethylene 
from the end of the cable exposing the inner conductor. 


Insert the cable through the outer grommeted hole of the chassis as 
shown in Figure la and place the twisted shicld wire in the remain- 
ing #6 soldering lug under the rear mounting screw of X52. Crimp 
and solder the lug to the shield wire. The lug should take most of 
the cable strain. 


Connect the inner conductor of the RG5QU to the rear terminal of 


the terminal strip X52. Solder. 


Dial drive assembly D51.’ Refer. to Figures la and. 2a. 
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Place the bearing and shai't assembly through the remaining 7/16". 
hole in the front of the chassis, the long sheft end eckendem 


out and the bearing threads into the chassis. Fasten with a 3/8- 
Be BU. 


ken, the hubs toward the chassis, push the friction drive ste 
and the drive disc on the chassis sheft and tuning condense 

me shaft dt the same time, The large friction’ disc Sead at be 

engaged by the twin drive wheei dises. Tighten the drive wheel 

setscrews in a position where the dial drive dise is not bent 
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by the drive wheel when the outside of the drive disc dial 
mounting plate is even with the condenser shaft end. Tig ghten 
the drive disc set screws to the condenser shaft Lee car ity. 
paying no attention to its position relative to the condenser 
Tote, 


¢, Attach the calibrated dial plate to the mounting plate with the 
three. short flat head 6-32 screws, orienting the dial so tna 

the 7. hao” and) 1.75 mc markings are on the same. side.of the 

shaft as the setscrews on the dial drive disc hub. 

d Assemble ‘the index plate to the front panel. Do this with care 
to prevent scratching the panel. Place the two flat head 4-ho 
screws througr the cilia near the upper part of the window 
opening. Place two #8 washers over each screw at the rear of 
tne Panel to serve as @ spacer. Place the index plate over the 

Screws with the index marker toward the front and bottom of the 
panel. Secure the index plate in its maximum upward position 
with two 4-kO nuts and lockwashers. 


Preliminary tests and checkout. 


a Look over the entire completed assembly at-this time, checking 


s 
for unsoldcred conne.tions and icose nuts OF screws. Make @ 
thorough exami: ation of all connections and check back on the 


assembly instructions if some connection appears to be incorrect. 


b Plug in the 6AU6 and OA2 tubes in their respective sockets. 
Place a shield can over the 6AU6 tube. Make the following tests 
before the panel and cabinet are assembled. 

;¢ Attach the VFO knobs to their snafts temporarily. Turn the 
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bandswitch to the counter clockwise position (pit off). 


d Plug the power supply o¢tal connector PL51 into tie transmitter 
- VFO supply socket or the socket on ean auxiliary power supply. 
Turn on the transmitter low voltage or auxiliary power. supply 
sWiteh after making certain the “drive” control to the final 
tube of the transmitter is set at its minimum value. Check 
the lighting of the GAU6 tube rilament. The OA2 should have 
no glow. 
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Turn the bandswitch to the next position clockwise (166 80 40} 
The OA2 tube shovid now nave a violet glow between its clec- 
trodes. BY 


f Attach a short antenna wire 1-1/2 to 2 feet long to the output | 
enex plug PL50., “Set up a receiver, whose: calibration is correct 
within 25KC on the 16C meter band and SOKC on the 40 meter band, 
Sto 25 feet from the VFO, 


g. Turn all trimmers and padders tc their half value posttion and 
set the main tuning condenser C55 so reels the xotor plates. ere 
completely engaged with the smaller stator section. With no 


key in the VFO or transmitter, or with the key closed, a VFO sig- 
nal shoulda be heard in the receiver (Beat frequency osgiliator on) 
around 1.95 to 2.05 mc. It may be possible to pick up & weaker 
image signal 900 KC from the vanted signal but it should be ignored 
in all cases. Harmonics of the 1.95 to 2.05 mc. signal may be usea 
if the receiver cannot tune the 160 meter range. 


Turn the main tuning condenser to engage the large stator complete-. 
ly. Turn the bandswitch to the next position clockwise (10 20." 45 
10). A signal showld now be heard from 7.35 to 7.7 me. Ignore the 
image signal as before, 


Leaving the main tuning condenser in the position of step h, turn the 
pandswitch to the maximar clockwise position 11 (11 meter). A signal 
should now be found between 6.68 and 7.3 mec. 


If no signal is found near the renges 4ndicated in any of the previous 
steps, first couple the receiver to the VFO closer than before and 

try again. If no signal is heard or the signals are out of the ranges, 
check all the condenser values and the condenser-coil connections on 
the condenser board with earlier instructions and the schematic dia- 
gram. Check the bandswiteh connections with the instructions and the 
schematic diagram, 


Remove the short VFO antenna from the output plug and plug the PL259¢ 
RF plug into the transmitter VFG receptacle. Turn the transmitter 
erystal selector to the VFO input position and check the VFO for 
sufficient transmitter drive on all bands. If insuificient VFO out-~ 
put signal is noted, check the output coil L51, bandswitch, and ter- 
minal board X52 connections. It should be kcpt in mind that the 
transmitter must be capabie of being driven by 5.5 volts or less on 
bands utilizing the 160 meter VFO output end 8 volts or less. .on\bands 
utilizing the 40 meter VFO output; Also, that the output circuit of 
the VFO. includes the input circuit of the transmitter. The total 
input cireuit of the transmitter at the VFO output plug PL25¢ should 
have a capacity of approximately 35 mmf.(one Poot of RGS9U cable is 
22 mmfd.) and a shunt resistance of 20,000 ohms or higher. - Refer 

to Operating Instructions, part C, for a discussion of the. VFC out- 
put Cheractteristics’.: 


~ 


7 Bottom, rubber bumper, and tilt stand assembly. Refer to Figure 32, 
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With the lip of the bottom cabinet piece oriented downward and-for- 
ward, fasten the two Year rubber bumpers G54 with 3/8" x 6-32 screws, 
flat washers, #6 sheakeproof washers and 6-32 nuts. 


Place the front rubber mounting feet over the tilt stand mounting 
brackets 3KT56 as show in Figure 3a and secure to the cabinet bot- 
tom with 3/8" 6432 screws, flat and lock washers, and 6-32 nuts. 
Before tightening the nuts, slip the tilt stand in place under the 
curved ends of the brackets vith the tilt stand inner ends extend- 
ing out from the surface of the bottom plate. Now tighten the 6-32 
wits while holding the tilt stand end tilt stand brackets in place. 
fry the tilt stand action by moving it upward through an arc of 100 
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degrees. The tilt stand should not move beyond that position. Re- 
turn the tilt stand to its former position against the bottom piece. 


8 Chassis, cabinet, and escutcheon assembly, Marring and scratching 
of the painted surfaces of the panel and cabinet by screw driver 
slippage can be avoided by placing a piece of cardboard with a hole 
slightly larger than the screw head over the screw head while driv- 
ing the = ‘screws -in the following steps. 
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Remove the knobs from the chassis shafts and slide the front panel 


‘over the shafts in the position it will bé finally mounted, This 


step will serve to check snaft alignment without placing the chassis 


‘in ‘the, cabinet, .. Note any binding or strain and adjust the drive 


shaft bushing or bandswitch bracket to correct any poor alignment 
which may be_ indicated. Lightly oil the control shafts (where they 
will pass through the panel) and the tuning shaft bushing-bearing. 


Place the cabinet bottom piece CH51 over the cabinet lower lips. 


The. orientation of the cabinet sides and back can be determined 


from Figure 2b. Attach the bottom piece to the sides with four 
# sheet metal screws and #4 shakeproof washers. Place the 
washers’ under the screw heads. Do not tighten screws completely 
but allow some shifting of the bottom for final alignment. The 
shakeproof washers will assure good electrical contact, 


Place the plugs and cables of the chassis through the large hole 
in’ the back of the cabinet, locate the chassis in the cabinet 
and turn a 3/8- -32 nut on the 3/8 key jack bushing, Tighten with 
fingers only. Allow the nut on the chassis to act as a spacer 
between the cabinet and chassis. Attach the front of the chassis 
to the, bottom piece with two #4 sheet metal screws and #4 shake- 


‘proof washers. Attach the rear of the bottom. piece to the cabi- 


net with two #4 sheet metal screws and #4 shakeproof washers, 


| keeping the oan in front of the rear chassis edge. Do not 


tighten. any, of the screws completely. 


Attach the front panel to the cabinet and bottom piece with six 
#h sheet metal screws and shakeproof washers, Be careful not 
to mar the panel or dial plate in this step. Do not tighten 
screws completely until other screws have been tightened and 


' the top piece has been fitted to assure that the screw holes 
line up satisfactorily when it is finally secured to the cabinet. 
Do not secure the top to the cabinet at this time but line up the 


holes while tightening the bottom screws, chassis screws, and 
panel. screws in the order listed. 


Loosen the index plate screws and move the index plate so thet a 
1/32" gap exists between the convex, surface of the index plate 
and the dial edge. 


Loosen the main . dial hub- and move the. dial cal the ‘dial marking 


' between the 7.425 and 1.75 mc markings. is in line with the index 


plate mark when the main tuning condenser C55 rotor plates are 
completely meshed with the la iarge stator. Although — the dial mark 
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is below the dial edge, this setting should be made carefully and 
‘checked with the dial mark 180 degrees away which corresponds to the 
rear rotor plates being completely meshed with the small stator. The 
dial hub setscrews should be tightened in position with the dial pl- 
ate front surface approximately 1/32" back of the index plate front 
surface. In most cases the dial position relative to the condenser 
shaft will not require further change. The calibrating instructions 
include procedures for making the change if it is necessary. 


Attach the dial window escutcheon to the front panel with the two 
small 2-56 screws provided. The screw will self tap into the 
aluminum. Do not tighten the screw too hard; the self tapped 
threads may strip. The wide side of the escutcheon should be at 
the lower edge of the dial window, 


g Attach the knobs to the shafts. Space the back of the knobs 4/8" 
from the panel. Tighten the tuning knob setscrew while the knob 
mark is in any position relative to the shaft rotation. Turn the 
bandswitch shaft to its maximum counterclockwise position and lo- 
cate the bandswitch knob on the shaft so that the marker lines up 
with the "plt off" designation. Tighten the knob setscrew securing 
the knob in this position. Attach VFO cover using six #4 sheet 
metal screws and shakeproof washers. If shaft binding is noted, re- 
move the bottom piece and realign the tuning shaft bushing to re- 
lieve the binding, 


B Frequency Adjustment and Calibration 


1 Signal generator, receiver, and VIO setup for the Viking Model 122 
VFO calibration. : 


a The accuracy of the Viking Model 122 VFO will be no better than 
that of the signal generator used to calibrate it. To fully uti- 
lize the stability and calibration capabilities of the Viking . 
Model 122 VFO, the frequency standard used to calibrate it should 
have an accuracy of .005% or better. Most crystal standards or erys- 
tal calibrated variable frequenty standards are satisfactory for 
normal calibration purposes. A moderate signal output, capable of 
being easily detected by the receiver which will be used for zero 
beat indication, is necessary at the following frequencies: 


Fla Any given frequency (preferably a VFO low frequency scale 
mark frequency) between 1.75 to 1.78 mc or any of the 
first eight harmonics of 1.75 to 1.78 me in the range of 
the receiver, 1,76, 3:52,°5.28, 7. 0l and 8°80 ne are 
examples of crystal frequency possibilities, 


F2a Any given frequency (preferably a VFO low frequency scale 
mark frequency) between 1.96 and 2.00 me or any of the 


first eight harmonics of 1.96 to 2.00 mc in the range of - 
the receiver. 


F3a Any given frequency (preferably a VFO high frequency scale 
mark frequency) between 7.00 and 7.07 me or any of the first 
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four harmonics | ‘of 4 s00) Ser (UOF mov in the range of the 
receiver. 


Fla Any given frequency (preferably a VFO high frequency 
scale mark frequency), between 7.35 and 7.425 or any. 
the first’ four harmonics of 7.35 to :7.425 me. 


Warm up the signal generator for at least 1/2 hour or as long 
as suggested by the signai generator instructions before using 
it for VFO Calibration. 


b Set up a receiver capable of detecting each of the frequencies 
chosenin la. Attach antenna leads to the receiver input and 
the signal generator output and piling the leads together until 
Signal generator output can be picked up by the receiver. Sep- 
arate and shorten the leads as found necessary to keep the re- 

ceiver from blocking due to excessive signal input. Allow the 
receiver to warm up for about 1/2 hour, to stabilize the local 
oscillator, and log dial settings for frequencies Fla, Fea, F3a, 
and Fla. The beat frequency oscillator in the receiver may be 
used to log and. compare the signal generator and VFO frequen- 
cies but it is desirable to obtain the final zero beat indica- 
tions between the VFO and signei generator signals without 
the beat frequency oscillator. Avoid setting the receiver on 
or logging sania Prequencies 

ec Warm up the Viking Model 122 VFO for 1/2 hour with the band 
switch in the 160 80 4O position. Attach an antenna lead 
to the output coax plug pin and bring the lead near the re- 
ceiver antenna. Turn the VFO dial to the frequency Fl, be- 
tween 1.75 and 1.78 me, chosen as the low 160 meter calibra- 
ting point, and find it or its harmonic (near Fle).on the re- 

g ceiver. Note how close the VFO calibration is initially.. 
Repeat the same procedure at the high 160 meter calibrating 
point and the 40 meter high and low points after moving the 
bandswitch to the 40 20 15 10 position. 


2 160, 80, 40 meter VFO scale calibration. 


a Set the VFO bandswitch on the 160 80 40 position and the 
diai at F2,:the frequency between 1.96 and 2.00 me chosen for 
the high 160 meter calibrating point. Set the signal generator 
and the receiver at Fea, Adjust the "160 hi" trimmer at. the 
rear of the VFO (refer to Figure 2b) until the VFO zero beats 
With the signal generator. 


b Turn the VFO to Fl, the receiver to Fla, the signal genera- 
tor to Fla and adjust the "160 lo” padder until the VFO zero 
beats with the signal generator. 


c Repeat the "160 hi” end "160 lo" adjustment, zero beating the 
signal generator and VFO as accurately as the ability to reset 
the two units warrants. 


4O, 20, 15, 10 meter VFO scale calibration. 
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Set the VFO bandswitch on the 40. 20 15 10 position and the high 
frequency dial scale at P4, the frequency between 7.35 and 7.425 
mc chosen for the high 40 meter calibration. Set the signal gen- 
erator and the receiver at Fla. Adgust the "40 hi" trimmer at the 
rear of the VFO wntil the VFO zcro beats with the signal generator. 


Turn the VFO to F3,. the frequency between 7.00 and 7.07) me chosen 
for the Low 40 méter calibration, the receiver to F3a, the signal 
generator to F3a, and adjust the "40 lo" padder until the VFO zero 
beats with the signal generator. 


Repeat the "40 hi" and "40 lo” adjustment, zero beating, the VFO 
as accurately as the ability to reset the two units warrants. 


and» il meter index marking and 11 meter celibration. 


Set the VFO dial on the 7) 14, 26'>me mark.) Place a Might pencil 
mark or scratch on the escutcheon window starting at the lower 
inside edge’ in Line with thev2l) me. mark.’ Carefully) remove tne 
escutcheon window and make tne mark deeper across the lower inside 
edge with a thin hacksaw blade or similar tool. If a more clabor- 
ate index marker is desiredifor the 15 and lio meter band, asriene 
angle piece of #24 or #22 wire, 1/8" on each leg, can be formed and 
cemented into the slot with the protruding leg on the inside edge 
extending toward the 21 mc mark when the escutcheon window is again 
replaced. 


The 11 meter band VFO output is in the neighborhood of 6.75 me. 

A given frequency, F5a, in the range 6.7 to 6.85 mc or any of the 
first four harmonics of the 6.7 to 6.85 mc range may be used to 
calibrate the 11 meter range.) Turn the Vio vandswitch To) the aT 
meter position and set the dial scale. of the 11 meter band ‘on’ the 
standard frequency F5 or the harmonic of the standard signal which 
falls in.the 11 meter band. Set the receiver to the li meter range 
or & subharmonic and detect the standard signal frequency, "Agguaa 
the "11 meter" trimmer until the VFO zero beats with tne standard 
frequency. 


Recheck the 40 20 15 10 calibration after the 11 meter adjust- 
ment. There is little likelihood that further re-oadjustment is 
necessary unless a large change was required in the "ll meter” 
setting. 


VFO Calibration Using the Transmitter Crystal Oscillator or other 
Standard Signal Sources, 


Crystals of known frequency and accuracy in the frequency ranges 
Fla, Fea, F3a, and Fla (designated in paregraph Bie) can be used 
in the transmitter crystal oscillator to provide standard frequen- 
cy signals for the VFO calibration. The first stages of the trans- 
mitter must be arranged to ellow the crystal oscillator to operate 
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at the same time the VFO is-operating. when the VFO is used 
with the Viking I transmitter, the phone cw switch must be in 
the "cw" position, the crystal switch on the position of the 
desired crystal, and the keying circuit closed (the Viking I 
keying circuit is closed when no key plug has been inserted). 
If the signal from the transmitter oscillator, cannot be detect- 
ed by the receiver readily, an antenna lead may be added by 
placing one en of a two or three foot lead in the Vicinity 
of the oscillator tank coil and bringing the other end outside 
of the transmitter cabinet, The crystal oscillator signal 
magnitude can also be built up by tuning the piate circuit 

of the crystal oscillator to the crystal frequency or its har- 
monics. The VFO frequency can now be compared to the crystal 
oscillator frequency and adjustments can be made according to 
the procedure previously outlined in B4, 


An example of calibrating the VFO using actual crystal values 
may be helpful. Assume that the following crystais have been 
found as part of the amateur station equipment: 7060 KC, 

3690 KC, and 1980 KO. The dial calibration points then become: 


F1i:< Ya ae = 1.765 me be 
. iy | 
F2 = 1,980 x 1 = 1.908 me 
F3 = 7.060 x 1 = 7.060 me aly 1¢ 


Fu 293,.690-x 2 = 7.380 me 


The receiver setting and VFO harmonic which may be used for 
each respective dial calibration frequency becomes: 


Pls. 56750060: 30.1 | F 174000-me 


Fea =.1.980 x 4 = 7.920 me 
Foe =) 7. 0604x155 7.060. me 
Fha = 3.690 x 2 = 7.380 me 


Proceed as,follows: 


1) Set the VFO bandswith on 160 80 40 and the dial on the 
1.986 mc mark. Zero beat the fourth harmonic of the VFO 
output with the fourth harmonic of the 1.980 me crystal 
oscillator output by adjusting the "160 hi" trimmer. 


2) Set the VFO dial on the 1.765 me mark and zero beat the 
fourth harmonic of the VFO signal with the 7.060 me 
erystal cscillator signal by adjusting the "160 lo” padder. 
Repeat steps 1 and 2 to minimize adjustment interaction. 


3) Set the VFO bandswitch at Ow. 20,15 10 and,the dial on 
the 7.38-29.520 me high frequency scale mark. Zero beat 
the VFO signal with the second harmonic of the crystal 
oscillator signal by adjusting the 40 "hi trimmer". 


— ae 


4h) Set the VFO dial to the 7.060-28.240 me mark. Zero beat 
the VFO signal with the crystal oscillator signal by adjust-_ 
ing the "40 lo" padder. ‘Repeat steps 3 and 4 to minimize 
adjustment interaction. 


5) The 11 meter band setting may be made with a crystal which 
will place a harmonic signal in the 1] meter band. Assume 
a 1820 KC crystal is available. Set the VFO bandswitch on 
11 and the dial on 27.3 me (th 15th harmonic of 1:820 mc). 
Zero beat the fourth harmonic of the VFO to the 15th harmon- 
ic of the crystal osciliator with the "11 meter" trimmer. 
Make certain that the receiver is tuned to the correct har- 
monic before attempting to make the 11 meter setting. 


ce The user may think of several sources. of standard signals other than 
those mentioned. In each case the accuracy of the source should be 
known before using it. Many combinations of harmonics can be found 
and no attempt has been made to cover all of them in this discussion. 
The beat frequency cscillator of the reeeiver can be used to 
"remember" a standard signal for a short time. The receiver must be 
thoroughly warmed up and operated without excessive input signal to 
prevent local oscillator shift errors from being introduced?» Gther 
Signal sources which may be used but not discussed are: 


2.) “ibe signal of another amateur station whose frequency 
has been determined by a stendard, 


2) The harmonics of a signal generator whose output signal 
has been zero beat with a broadcast station. 


3) Signals of WW V discussed in the next topic. 


The VFO user must adapt his techniques to the signal source he has 
As g i) 
available. 


Qu 


Band edge crystals or crystals near the usual operating frequencies 
of the amateur stations are always valuable for occasional monitor- 
ing of the VFO signais. They may be used in a separate oscillator 
circuit or the crystal oscillator stage of the trensmitter. 


VFO calibration using the W WV 10 mc signel. This calibration is not 
recommended if other standard signal sources are available. it will be 
noted that most calibration points are on the ends of the bands and the 
4o 920 15 10 band high scale calibration includes the tracking error 
of the low frequency 160 80 4G band, The receiver, the receiver BO, 
and the VFO should be warmed up for 1/2 hour before ealibrating. 


a 160, 80, 4kO meter calibration. 
1) wero beat the receiver BFO to the 10 me WW V signal. 
2) Set VFO dial at 2.00 me and the bandswitch on 160 80 40. 
3) Adjust the "160 hi" VFO trimmer until the fifth harmonic 
of the VFO is zero beat with the receiver BFO. 
4) Leaving the VFO at this setting, zero beat the receiver 
BFO with the seventh harmonic of the VFO (14 mc). 


ORS ya 
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5) Turn the VFO to 1/75 me and ‘Adjust the "160 lo" vFo 
trimmer to zero bent the eighth harmonic of the VFO .. .) 
i: with the receiver BFO,. | é 
-+.° 6) Adjust both ends of the 160° 80. He bands to zero 
beat the eighth and seventa harmonics of the VFO 


with the receiver BPO as! nec ‘ESSA, 74 
{ . ; . . Now ard ~ 
b 80, -20, ub, 10 meter cnlibretion, “fe | ie | reg i 


choke Set the VFO dial at ‘the 1.85 mc mark and zero beat the __ 
LeCeLve? Sr) wo ‘the eighth harmonic of the VFO frequen- {uY 
ey at 14. Ome 
2) Set the VFO bandswitch to De ge 15 10 and the dial 
to the 7.40-29.6 me mark. Gc beat the second harmon- 
ic of the VFG to the 14, edt me receiver setting by ad- ZR) 
Justine the a3 fh: eae ) 
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again and zero ‘a eat the rec 14 me 

the VFO bandswitch and Paid Ey The: AG Go) aes 

band low frequency end (7. Lh, Ql and 26 me)and —. 

adjust the 46 "Lo padder" ae zero beat the VFO second 

harmonic with the receiver 44.0 me BFPO setting. . ae 
4) Repeat steps 1, 2 and 3. if greater accuracy is desired. 


ec li meter calibration 


Set the VFO bandswitch and diel for 1,80 me output. 
2) Tune the receiver to oT mc and zero beat the receiver 
BFO to the 15th harmonic of the VEG 
3) Set the VFO bandswitch on 11 and the dial on 27.0 mc. 
Adjust the "ll meter" trimmer to zero beat the fourth 
harmonic .of-the VFO. to: the receiver ane setting. 


Procedure if the VFO frequency cannot be adjusted to the dial mark- 


ings due to apparent lack of trimmer or ps Ldde Yr range. 


a Check to make certain tne frequency standard used is.accurate 
(crystal used.in amateur service are often found to differ 
from their marked frequency due to holder~ conditions, oscillator 
“eircuit loading or non-critical original calibration). 


‘b Make certain image frequencies are not being mistaken for 


desired frequencies in the receiver. 


e If after checking the frequency standard and, receiver settings, 
the VFO frequency cannot be adjusted to chosen dial marks, 
adjust the trimmers and padders to bring the VFO frequency as 
close as possible to the dial mark frequencies. Remove the 
VFO cover and recheck the dial location relative to the tuning 
condenser shaft according to paragraph A Se. If the dial re- 
quires relocating, try calibrating the VFO scale again, as 
directed in previous instructions, with the top off. If the 
calibration appears normai, replace the cover and recheck all 


se 


calibration points with the cover on. 


ad Upon removal of the cover in step c, if the dial location is found 
to be correct, note the engagement of the trimmers and padders. 


1) If any padder or trimmer is fully engaged and all of the 
others are engaged 1/4 or more, loosen the dial hub set- 
screws and move the dial counterclockwise with respect 
to the tuning condenser shaft (keeping the shaft station- 
ary) an amount corresponding to 1/16" on its periphery. 

2) If any of the padders or trimmers is completely open, move 
the dial clockwise, with respect to the condenser shaft, 
an amount corresponding to 1/16" on the dial periphery. 

3) If any of the trimmers or padders is closed and the corres- 
ponding trimmer or padder on the same band is open, add a 
6.8 mmf ceramic NPO condenser (bk-bl-gy-wt-gn) (C50 or C65) 
across the closed padder or trimmer to extend its range. 

If the VFO can now be tracked to the dial, replace the cover and 
complete calibration. 


C Operation 
1 General operating characteristics and requirements. . 


a The Viking Model 122 VFO has been designed as a crystal substitute. 
The output of 
a minimum of 8 volts r.m.s. across 25,000 ohms in the 
frequency range of 7.00 to 7.425 me and 
a minimum of 5.5 volts r.m.s. across 25,000 ohms in the 
frequency range of 1.75 to 2.00 me 
may be applied across the crystal oscillator grid circuit of many 
transmitters directly, to take the place of 160 meter and 40 meter 
crystals normally used with the transmitters. A recommended basic 
transmitter first stage oscillator-amplifier circuit and a recommended 
booster amplifier will be discussed later for transmitters where more 
VFO isolation or output is required. 


b The VFO has only two controls. It is imperative that the correct 
dial scale corresponding to the bandswitch position is at the index 
window when operating. The VFO will drive many transmitters on 
4O meters in either the 160 80 ho or 4O 20 15 10 bandswitch positions. 
The 160 80 40 wetter position is usually preferred for 40 meter 
operation because the chance of "straight through" feedback is elimi- 
nated. The bandswitch setting for all other bands should be on the 
indicated band. Suitable frequency multiplication must be provided 
in the transmitter exciter stages. 


e The output circuit of the Viking Model 122 VFO is a broadly tuned 
circuit which depends on the output cable and the transmitter in- 
put capacity to some extent. It is therefore impossible to obtain 
full VFO output with a cable length, between the VFO and transmitter, 
that differs markedly from that previded with the VFO. The 
transmitter total input capacity should be between 30 and 40 mmd to 
center the VFO maximum output in the VFO frequency ranges (the 
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Viking I transmitter has a one foot Length of RG59U, the VFO 
input jack, and the tube input capacity to make up approximatc- 
Ly’ 30 mmf). 


Keying can be arranged so that the VFO is keyed by the trans- 
mitter keying circuit. Pin 8 of the VFO power plug carries 
the keying circuit. With such an arrangement the VIO simply 
becomes a frequency determining device and normal operating 
techniques of crystal transmitter operation apply. yg a 
desired to key the transmitter stage alone while the VFO is 
allowed to operate continuously, e shorted plug showld be 
plugged into the rear VFO key jack. If it is desired to key 
the VFO without keying the transmitter, simply remove the 
key plug from the transmitter and insert the key plug in the 
VFO keying jack. ; 
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When the transmitter is operated "straight through” with the 
VFO on 160 meters or 40 meters, avoid placing the VO in a 
location where high output RF’ fields reach the VFO, Although 
the rather complete shielding on the VFO will keep the -likeli- 
hood of fre ae pulling to minimum, the high sensi itivity 


a, 
of the low level VFO ossillator circuit may meke a very silent 


feedback troublesome. 


"Zero beating" receiver signals with the 
reduction of the transmitter exciter leakage to the re: 
Two ways to do this sre; 

1) Disabling the first stage of the pecan caiqulaati while the 
VFO is allowed to oscillate, The VFOsto-receiver sig- 
naj may be. fed out by a small aux Hespichi Lead in. the 
eirenuit of the. VFO output atthe transmitter. 
Disconnecting the VFO from the first stage of tne trans- 
mitter by the crystal VFO selector switch. The sensi- 
tivity of the first transmitter stage may beso high 
that the switch terminal to termine] capacity may still 
aE enough VFO signal to the first stege to create a 

signal level in the receiver sufficient toomesk the me- 
ceived signal. In this case, provision: for attenuating 
the VFO signel“at the first stage can pe incorporated 

in the crystal VFO selector switch, The crystal position 
-L and : of the Viking I transmitter lend themselves 
nicely when resistors are placed between the: outside 
jacks of the crystal positions and a chassis. ground. 

The resistors thus shunt the grid of the input stage 

to ground when the crystel switch is put in the 2 or ee 
positions. The value of the, resietor can. bel edgus: 

to attenuate the signal to the degree desired. 
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g The power requirement of the Viking Model lee VFO. 


An auxiliary power supply or the low voltage power supply 
the transmitter must be capable of supplying 250 to 300 volts 
of plus D.C. to chassis ground at 15 me and 6.3 volts A.C. to 


we TS Mae 
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chassis ground at .3 ampere. The 250 to 300 volt supply may be 
unregulated but it should not be subject to sudden voltage changes 
er excessive voltage change with a change of 5 to 10 ma current — 
drain. An octal socket is a natural connecting device for the 
octal plug provided on the VFO. 


Operation with the Viking I Transmitter. Most of the comments made 
under General Operating Cheracteristics apply to the use of the VFO 
with the Viking I. A few deteils and suggestions are included to 
help the Viking I owner make his initial installation. 


a Plug’ the VFO power plug in tne VFO socket: inthe Lefinear cop- 
ner of the chassis. The VFO output coex plug fie. be plugged 
in the input receptacle below the fuse plug. Check both.the 
RF input lead and VFO power icad for correctness of wiring, .con- 
tinuity and shorts if any difficulty arises in obtaining Vir0 drive. 


b The crystal selector of the Viking I must be in the “o" position 
for VFO ‘cperation, Bond edge or other calibrating crystals nay de 
pleced in any crystal position and referred to simply Dy turning 
the crystal selector, to the proper positicn, 


C1 The discussion of ie tibee a under goneral operating characteristics 
applies directly. tothe Viking 2.) Waen bine Viking I is on “phone” 
the keying circuit is rar when the plate switch is turned off, 
If no plug has been inserted in the Vro the phone-cw switch must 
be placed on "ew" to close the VFO keying eisai when the plate 
Switch ‘is off, | The method! ef checking the VPO Trequency an tae 
receiver is to turn the phone cw switch to "cw". If the exciter 
coupling to the recciver is too great, turn the crystal]. selector 
switch to an empty or shunted crystal position to reduce the sig- 
nal as discussed in) Clif. 
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Operation with other transmitter 


In general the Viking Model, 122 VFO outpuit will be applied at the 
grid circuit of the crystal oscillator of a transmitter. Some 
considerations which must be made when the VFO is to be used with 
a given trensmitter are: 


a Power supply for the VFO (discussed in Cig) 


b The vower scnsitivity of the first stage of the transmitter, 
The voltage output of the VFO (listed in Cla) must be sufficient 
to drive the transmitter first stage to a value necessary for 
the required amplification or frequency multiplication. 


ec Sufficient isolation between the tuned tank circuit of the first 
transmitter stage and the VFO must be provided to prevent feed- 
back effects when that tank circuit is tuned to the VFO frequen- 
cy. 


ote 


d Some triode oscillator and tri-tet oscillator stages will not 
provide sufficient isolation or sensitivit ty to be used directly 
with the VFO. A suggested transmitter crystal oscillator- 
amplifier circuit is shown below. -This circuit properly built 
will provide the first stage sensitivity and powey cutput re- 
quired for many Te rea Via | 


50 to 100, To Grid of 


[ | cape 
erysteal”y _ | '+ Following 
otage 
cot 1 ‘ 


i ral ‘Tank to Tune 
A } 
11 Geb Sea 
aes 5 Sears LEO) M Gharu 
VFO a ey y> 20M 
-T- : 
plug ices ore : 
° aa Th —] di ih 
30 to 40 mmfd. Sear aN % 
total input 100 TP nel a. 
capacity. ; my 2 ae amaaen \= 
? >, .005 bes, SEY a 
= Hy” _2 | 
* Use lower resistance ae eh ie OS +250 to 50h L__--| 
values with 6AG7 Fern set + 300 pe TERE HUGE Se 
‘ 2 t AY Wteb ' 
a a 
A 6AU6 tube will provide sufficient isolation, sensitivity, 
and an output of more than one watt on "straight through” 
operation and somewhat less as a frequency doubler if proper = _ Cen 
tank constants are provided. A 6AGY tube may be used if more fon 
power output is required. A.6AG7 can be expected to provide th <> 
wo to three times as much power output as the 6AU6 as an ~~ 
amplifier or frequency doubler, ‘Tubes with higher plate to ga a i j 
grid capacity may give Teedback troubles, Reasonable circuit rT 
layout and good separation of grid and plate circuit components Lie Dow 
in this stage is desirable. The 6AG7 power requirement is 7 ees 
( somewhat greater than tet! of the 6AU6. 


e If 25 to 30 volts of RF at the VFO frequency ranges will drive 
the transmitter, an emplifier stage can be added at the trans- 
mitter. The amplifier may be directly coupled to the trans- 

itter input cimcuit.. The circuit ‘below wlll provide 25 to 
50 volts across 10,000 ohms without adding tuning controls. 
The 6AG7 tube can be expected to give an output of 40 to 50 
volts while the 6AU6 can be expected to have an output of 20 
to: 30 volts RF, -The amplifier should be located near the 
input stage of the transmitter. No capacity should be added 
in the plate circuit of the ee ee other than the output 
capacity of the amplifier tube and the input grid of the tube 


being driven by the amplifier. <A suggested ei1rcuLt is shown — 
below. 


50. to, LOG 
(ae eeO Grid cof 


Cotton aa 
form #24 
enamelled wire 
close wound, 
100 mmf.con- 

denser may be 


| 
total input | adjusted for 
capacity ak ho ie maximum output 
| atiifse Me von 
) , 10 VFO switch 


Pega Wh . position. 
Rey. ORG i Ait: 
agen : | 

a eee 


BE haat j 
OORT Ne o5g eo 
sine 
*Use the lower resistance ; 

values with the 6AG7 


The power supply of the transmitter should be capable of supply- 
ing the power required by the tube (250 to 300 VDC at 13 ma, 
6.3V at .3A for the 6AU6, and 250 to 300 VDC at 25 ma, 6.3V at 
.65 A for the .6AG7). 


£.* The output. circuit of the Viking Model .122VFO hes a D.C. re= 
sistence of 22,000 ohms. The output circuit of the VFO must 
be isolated from the transmitter input grid by a blocking con- 
denser (100 mmf) unless the 22,000 otm grid resistance is not 
too low for the input -stage, 


g Undoubtedly many existing transmittcrs can be connected directly 
or readily adapted to the Viking Modei 122 VFO without much effort. 
It, 1s recommended that parts Cl and C3 of these instructions and 
the transmitter under consideration be studied before proceeding 
to, connect the VFO to a transmitter, Temporary connections and 
trials should be made before changing or adding circuits. Perma- 
nent arrangements can, be made after the transmitter circuits have 
been found to utilize the VirO as the user desires. 
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‘Parts Lise 


Part No. or Item 


Drawing No. No. Qty. 


17. 789-1 CE50 
17.790-1 CH51 
172 790-2 CH52 
17.791 +3 CH53. 
17. 788-1 CH54. 
23.956-1 CE55 
23.979 CE36 
16:1053- BRKT50 
23.962 BKT51 
16, 25°11 BKT52 
16.857-4 BET53 
16,857-3 BETS 4 
ty hele 7 BKT55 
16.1066 BETS6 
13 .323-7 D50 
23.969-1 “Day 
Eo |. D52 
Be ie 2 DS53 
23.980-3 K52 


on. Lis=2 G53 


FWMURF PEN RP RP RPO RPP RP ER ER 


22.632-1 G54 

71.91~100 50 a a 
71.91-105 WSL 7 iy 
71.91-102 w52 nine 
71.91-104 W753 Pe: 
71.91-101 WS4. ft. 
71..91-108 W55 ft. 
71.91-106 Wo6 £%,, 
22.794 SW50 


23.967 Bidar ip 
102-756 , 152. 
22 Oak. *,. JI50 
22.695 OS RB, SK. 
22,799 PL50B 
“71. 32-178 GSO 
71, 32-202 G5 
22,800 PES LE 
120-27 7-1 X50 X51 
22, 70-5 X52 
133-278-7 S50 
De 7G R54 
Sa sTay R5O 
22,803. R51 
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‘MODEL 122 


Cabinet sides’ and back 
Cabinet bottom 
Cabinet Top 
ane lL 
Chagesis 
Concenser Mounting Board Assembly 
Tilt Stand 
near Trimaer Coupling Bracket 
Coil Support Bracket As angen 
Condenser Mounting Brack 
SWitch Mounting Bracket 
Dial Mounting Bracket 
Output Coil Clemp piece (spacer) 
Vit Stand Bracket 
Ponel Bearing (in 3/8" hardware env.) 
lai. Drive Assembly 
Escutcheon, Index Assembd1:- 
Tusulated Count ne shait Assembiy 
Knob 
Rubber Grommet 9/16 OD 
Kubber Bumpers 


Black Plastic Covered #20 Copper Wire 
Green Plastic Covered bo Copper es 


Red Plastic Covered #20 Copper Wi 
Yellow Plastic Covered #2C Gwen i wiz 
Brown ‘Plastic Covered if20 | Copper Wire 
Gray Plastic oe ee Copper Wire 
Blue Plastic Covere #20 Copper Wire 
#6 Hardware envelope 
#l. Hardware envelope 
3/8" Hardware and terminal 
VFO Bandswitch {4 Pos.} 
Dual Oscillator Coil Assembly 
Output Coil Assembl 
Rodio Frequency Choke 
Mallory type AeA Trensfer Jack 
PL25°o Conxial’ ‘Plug 
UGL76U Coaxiel Adapter 
RG59U Coaxial Cable 
Beiden #5735 - 3 cond. Shiclded Cable 
Male Connector Amphenol 36-PM8 

7 pin Miniature Sockets (Shielded) 
"2005" Jones Terminal Strip 

~3/4." Miniature Tube Shield 
22, 000 or 24,000 ohm 4+ watt Resistor 
47,000 or 51,000 ohm $ watt Resisto: 
18,000 ohm 2 watt Resistor 


. envelope 


22.802 R52 Bek, FOG ohm 2 = watt Resistor 

22.801 R53 1 470 ohm 3 watt Resistor 

160-104-24 c52 pS LE ey Cond. (Rotor term. opposite side) 
160-107-24 c54 1 15M11 Var. Cond. (Rotor Term. opposite side) 
160-130-1 C61 1 30M8 Variable Condenser 

160-107-1 C63 C56 2 15M11 Variable Condenser 

169-17 C55 1 Special LA Type Variable Condenser 

22.804 C57 C53 2 500 mafd. 4 2% Silver Mica Condenser 

22.805 C59 C60 2 1000 mmfd. / 2% Silver Mica Condenser 
22.826 C68) COS: CTO 93, 2005 mid 500 V.W. Bypass Condenser 

22 806 C51 pM fo ies Bi mnfd N220 Ceramic Condenser 
22.807 C53 C66 2 43 % 23% mmfd NPO Ceramic Condenser 

22.808 C67 SR Ss ae Bi mnfd NPO.Ceramic Condenser 

22.809 C64 1 Ce “old mmfd NOSS Ceramic Condenser 

22.810 C50 C65 2 6.8 40.5 mmfd NPO Ceramic Condenser 

22 .823 C62 1 lho / 23% mafd NPO Ceramic Condenser 


STANDARD WARRANTY 


Adopted and Recommended by the 
Radio Manufacturers Association 


The KE. F. Johnson Company warrants each new radio product 
manufactured by it to be free from defective material and workmanship 
and agrees to remedy any such defect or to furnish a new part in ex- 
change for any part of any unit of its manufacture which under normal 
installation, use and service discloses such defect, provided the unit 
is delivered by the owner to us or to our authorized radio dealer or 
wholesaler from whom purchased, intact, for our examination, with all 
transportation charges prepaid to our factory, within ninety days from 
the date of sale to original purchaser and provided that such examina- 
tion discloses in our judgment that it is thus defective. 


This warranty does not extend to any of our radio products 
which have been subjected to misuse, neglect, accident, incorrect 
wiring not our own, improper installation, or to use in violation of 
instructions furnished by us, nor extend to units which have been 
repaired or altered outside of our factory, nor to cases where the 
serial number thereof has been removed, defaced or changed, nor to 
accessories used therewith not of our own manufacture. 


Any part of a unit epproved for remedy or exchange hereunder 
will be remedied or exchanged by the authorized radio decler or whole- 
sealer without charge to the owner. 


This warranty is in lieu of all other warranties expressed 
or implied and no representative or person is authorized to assume 
for us any other liability in connection with the sale of our radio 
products. 
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